GENERAL RADIOCHEMISTRY AND ROUTINE
ANALYTICAL SERVICES PROTOCOL (GRRASP)

PART B
RADIOANALYTICAL SERVICES PROTOCOL (RASP)

STATEMENT OF WORK

JNEG=G ROCKY FLATS

ENVIRONMENTAL MANAGEMENT DEPARTMENT
ROCKY FLATS PLANT
GOLDEN, COLORADO

iy

July 2, 1991 CL "
Version 2.1 RE\‘!EWEDFOFM‘Q e

—w/_,f/ /_A-;/Aé/ SN

s/
) /.// // SRS P—



TABLE OF CONTENTS
PART B

Page
General Overview of the Scope of Work
Scope of Work - Part A; Organics, Inorganics, Water Quality Parameters,
and Speciality Analyucal Su‘vxces for Rock) Flats Plant
Environmental Management Department.
Scope of Work - Part B: Radioanalvtical Services for Rocky Flaws Plant
Environmental Management Department ... 1
B 1.0 InroduClion ...iviiiiiiiii e 1
B 1.1  General Radiochenustry Parameters ..oooooieeiiiiiiiiiiiiiii i icne, 1
B 1.2 Sclected Radiochemistry ISOIOPCS .o.ooiiiniiiiiiiiii i eeee 1
B 2.0  Technical ReGUITCIMICIIS ... oottt et 2
B 3.0  Additional Informauon for Bid ... 4
B 4.0 Acceptance of Data ... 2D
B 5.0 Special Terms and Conditions .ooveeeirieeiiiceiieeeeeeeceee 2D
Atiachment I - Requirements for Sample Analysis, Deliverables, and Documentation
Supplied by Radioanalytical Laboratory Subcontractors ........cccocovieviecnnnnnn. 7
1. General REQUITCIMICIITS L..ui. ittt et e e et e e e e, 8
T Analytical RCQUITEMIENIS Lttt it et e et 9
Al MBI Ty P C i e 9
B. Radiochemisiry Parameters ... 10
Table ] - Required Detection Limits for Water, Soils, Waste IF ilter Socks ........ 10
Table 2 - Required Detection Limits and Required Analysis Reporting ...
for /\ir TS i
Table 3 - Radiochemistry Required Deliverables......... 12
HI. Radiochemisty Required Deliverables......ooooo 13
A. Sample Data Package ... 3
B. Supporting Documentation Package ... 14
C. Wnitten Standard Operatng Procedures oo oinviii e 14
D. Disposition of Documentation and Samples........... 14
IV. Technical AUdils ..o e 15
LS ST et e 16
R'xdicxhcmitm' Analytical Requirements ...t 23
Alpha SPECITOMEITY .. oovven e eee e a2 3
TUITY 29
High Resolution Gammi SpeCiromeiny ..o v 30
Gross ¢ and B by Gas Proportional Counting . .ooooiiiiiiiniiiiivinniiiin . 4
226Radium by Radon Emanation ... .....eueeovieiiin i 46
Radiometric Sr, Cs, 228 Ra by Proporuional Counting........ooooiviiiiiii i, 51



Exhibit 11

Exhibit 11

Exintat 1V

TABLE OF CONTENTS
PART B (cont'd.)

Page

Radiochemistry Data Package CheckliSts .ovvvnrievnneiiniriieiiiineeieneeeeeenn 57
Alpha QpcctmmctryﬁS
SR ITe1 3 IO PEPPRRIPPRPPPTPPRS PRSP 60
High Resolution Gamma SPecIrOmMCITY L oui vttt G2
Gross o and P by Gas Proportional COURting ........ocoeviiiviiiiiiiines 64
220Radium by Radon Emanation «....eeueeeeeiierinersminrriiii e 66
Radiometsie Si, Cs, 228 Ra by Proportional Counting oo 68
Chain-of Custody and Document Control L. 70
1.0 Samiple Chiatn-0-Custody «oveniiii i 7

2.0 Document Control ProCedures.. .o 73
3.0 Specifications for Written Standard Operating Procedures.....ooooieeins 75
Specification for Diskette Deliverable Lo 77

1



SCOPE OF WORK
PART B

Radioanalyucal Services for Rocky Flats Plant
Environmental Management Depariment

B1.0 INTRODUCTION

This section of the Scope of Work penains to the procurement of radioanalytical services for
<amplcs collected in suppon of the Rocky Flats Plant Environmental Management Department and
is designated as Radiochenusiny Analyviic ] Services Protocal (2 58Py Radoanalviical services are
nccdcd for the para-. mcre indicated beiow. The sample mutrices may consist of air filters, biota.
cranular activated carbon (GAC), groundwater. mixed matrices. plastics, polvearbonate filiers,
sediment, sludge. soil, surface water, vegetation, waste filter socks, and other solids as
appropnate for the methods.

1.1 General Radiochemisiry Parameters

Gross Alpha and Beta
Trinum (by Liquid Scintllation)
Quanuty: Up to 1000 samples

1.2 Selected Radiochemisiry Isotores

241 Americium

134 Cesium
137

Cesium
255 Curinm
237 Neprunium
238 plutonium (for air filiers)
239+290 prytonium
226 Radium
228 Radium
89+90 Strontium
230+232 Thornum
2334234 Uraniom
23

3 Uranium
238 Granium

Quanuty: up 10 1000 samples

»idders' technical proposals should provide adequate detail regarding the technical, analyucal,
videntiary, documentary, and reporting approaches to be used. I G&G Roe kv Flats (EG&G)
nticipates that any and all dat and documeniation gencrated as g resulv of this procuremient may be
ijcctea 1o 1ntense regulatory and public scru uny; all data and documeniation mayv lso be
:scoverable in any rcsuhmg legal proceedings. For these reasons, bidders are requested 10
idress how they intend to maintain ¢ wd demonstate in the laboratory the security and integrity of
ocky Flats Plant samples, extracts, data, and documentation. ) C
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B2.0

TECHNICAL REQUIREMENTS

The following are the technical requirements which comprise this procurement:
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The subcontractor shall analyze up to 1(XX) samples comprised of any combination
of the following matrices: Ground Water, Surface Water, Soils, Qludvcs
Sediments, Subsurface Soils Biota, Granular Acuvated Carbon, demx Plastics,
Waste FFilier Socks, Polycarbomte Filters, and mixed-matrices. Up 1o 150 Pcmd
Discharge samples will also be analyzed.

Samples shall be analyzed within 61 days after Validated Time of Sample Receipt
(VISR).

Water samples to be analvzed for dissolved radiochemisiry parameters shall be
filtered in the ficld. Total Radiochemistry water samples may be filtered in the
laboratory when they contain sedimert organic matter. The filiers shall then be
digested and added to the water aliquot prior to analysis. When required, filters
may be analvzed separately as long as results are added to the water aliquot results
and reported as total.

Total digesuon/dissolution 1s required for soils, sediments and waste filier socks
unless otherwise specified by EG&G.

The detection Jimits needed for the parameters listed 1n section 1.0 (above) are
specified in Table B1 in ATTACHMENT I (REQUIREMENTS FOR SAMPLE
ANALYSIS, DELIVERABLES, AND DOCUMENTATION SUPPLIED BY
RADIOANALYTICAL LABORATORY SUBCONTRACTORS).

Analvses for rumiocncmistry parameters shall meet all the requirements specified in

I'TACHMENT 1, Exhibit 1 (RADIOCHEMISTRY ANALYTICAL
REQUIREMENTS). Laboratories shall modify their standard radiochemistry
methods to comply in all respects 10 the Exhibit I requirements. Any deviations
must be approved and documented by EG&G prior 1o analysis. The requirements
given were developed for water samples: however. these requirements also apply
analogously to other matrices.

The laboratory shall make the decision 10 analyze Radium in water samples based
upon the following decision scheme:

i f Gross alpha is > 5.0 pCi/L, analyze-for ”(’I\a
if 7%Rais > 3.0 pr/L analyze for 28R4,

For soil samples, both radiums shall be analyzed.

Deliverables include those specified in Table 3 ( Radiochemistry Reports/
Deliverables) of A'ITACHMENTI and shall be submitied according to the schedule
also included in Table 3. The format and content of data packages submitied for
review and vahdaton must conform in all respects 1o the requirements specified in
ATTACHMENT 1, Exhibit ]l (DATA PACKAGE CHECKLISTS).  The
contractor's proposal shall specifically include a detatled plan for ensuring the
completeness and accuracy of data packages and deliverables.

o
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2.9 The subcontractor shall submit two controlied copics of writen Standard Operating
Procedures (SOPs) including one controlled copy of the lab's Quality Assurance
Program Plan for cach laboratory fucility 1o EG&G within 30 dayvs of coniract
award or prior to receipt of samples, whichever comes first, and the SOPs shall
conform 1o the requirements specificd in Section 111, part C of ATTACHMENT L.

The subcontractor must at all times strictly adhere 10 the SOPs explicitly as writien.
Deviations made at the benchtop by any laboratory personnel must be dpvwmvui by
the laboratory's Quality Assurance Dcp‘mmcm and shall be documented in the Case
Narratives submitted with cach data package. 1f the deviation 1s to become a
permanent change, two controlled copies of the revision of the laboratory's SOP
shall be forwarded to the EG&G Radioanalyvucal Progrom Chomist,

EG&G vnderstands that the subcontractor mav consider their SOPs 1o be
confidential documents. EG&G agrees that contractor SOP manuals and Quality
Assurance/Quality Control (QA/QC) plan documents will be maintained in
confidentality and will not be copied or distributed outside EG&G without the
consent and acknowledgment of the subcontractor.

o

.10 The subcontractor shall be subject to routine, on-site technical audits and inspection
by EG&G, (or designated representatives) not more than two times per calendar
year during performance of this work. The preliminary pre-award technical audit
performed prior to contract award does not count as onc of these routine audits.
Laboratories shall 'make available during audits all requesied data and
documentation rclated to this work. Resulis of audits are documented and
corrective action responses for audit findings, including a schedule for
implementation, are required.

On-site inx‘pccﬁonﬁ surveillances, or audits (announced or unannounced) for the
purposc of idenufyving and resolving deficiencies or verifying corrective action may
be performed by EGE&G at any ume during performance of the contract.

o

11 Laboratorics shall be presenily partcipating in a performance evaluation (PL)
sample analvsis program recognized by EPA or regulatory agencies. e.g. Drnking
W ater Certification. Laboratories shall score at least 70% on these PEs. Evidence
of current panicipation or Pz scores must be included in bidder's proposal.

to
-
.}

2 Sample Holding Times are defined as the duration between date of sample
collection and date of sample prcpamlion (’di%s‘xion/disxo ution) and analysis. Tor
water samples, the holding tmes shall be 180 dayvs. For so'l and other solid matrix

samples, no holding times cxmﬁ are specified, but 180 days shall be used as a
guideline for these nnalvsm

t2
)

The subcontractor shall submit Minimum Detectable Acutvities (MDAS), as
appropriate. for each sample. Acwal numenical values for analvtical results shall be
reported, rather than "< ML)A‘

jU3]
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2.17

The following guidance shall be used for developing Sample Delivery Groups
(SDGs) or "batches™:

- Surface waters and pond waters shall be grouped together for the purpose of
baiching.

«  Groundwaters (well waters) shall be grouped together for batching.

«  An EG&G "batch" shall follow the EPA CLP definition of an SDG. A batch is
defined as 20 samples OR those samples reccived within 14 days inclusive.

- The Labormories shall accumulate radiochemical samples "in-house™ i groups
of 20 10 minimize the number of quality control samples being run. When
necessary 1o meet holding times. smalier bawches shall be analvzed.

Sample analyses shall be conducted using standard methods and shall meet the
requirements specified in Exhibit I, Radiochemistry Analytical Requirements.
Analyses shall be conducted under a documented QA/QC program. EG&G expects
laboratories 10 adhere 10 standard, accepted QA/QC procedures and applicable Good
Laboratory Practice Standards (40 CI'R 792) during analysis of EG&G samples.

Results of analyses shall be reported using the units specified below:

Matrix Units

Alr Filters pCi/ml

Biota pCi/sample type
Granular Activated Carbon pCi/g

Sediment pCvg

Sludge pCilg

Soil pCi/g (dry)
Vegetuon pCl/g ashed

Waste Filier Socks pCi/g of composite
Water pCi/L

The subcontractors shall compile and submit quarterly histories of RFP blanks {or
alpha spectrometry analvses.

B3.0 ADDITIONAL INFORMATION FOR BID

The following items arc to be considered for prepanng bids:

GRRASPRASP
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Unit prices shall be quoted for all analyses including both Dissolved and Total
Radiochemistry.

EG&G muy request that technical representauves from the laboratories participaung
in this program attend periodic technical workshops. These workshops will be held
in the Denver Metro Arca and will typically last for 2 days. The subcontractor shall
include i the proposal a umit price/mecung for attending these workshops.

The subcontractor shall provide bottles as required to be used for Radiochemistry
samples. The proper type boties shall be designated by the field subcontractors.

4 Mo 2, 1951



A For radiochemisiry analvses, the subcontractor is required to generate self-
absorption curves at Jeast every three years for calibration of detectors on alpha and
beta proportional counting svstems. Any reconfiguration, repair, or replacement of
instrument components must also be accompanied by initial calibraton of the
system. Quality control samples are analyzed at a frequency of 5%, except replicate
samples, which are analyzed at a frequency of 10%. The cost for analyzing the
Laboratory Control Sample (1.CS) shall be charged as a separate line 1tem.

oY
1
1

a2

.5 The subcontracior may use deionized water for preparing jaboratory soil blanks.
B4.0 ACCEPTANCE OF DATA

Due to the stringent reporiing requirements rmposed at Rocky Flats Pluant by various oversight and
reculatory agencies, analviical data may need to be used prior to actual acceprance. Because of
these requirements, for sumples analyzed under this procurement, preliminary use of the data will
not necessarily constitute acceptance.

EG&G and its designated representatives routinely review and validate analytical data according to
EPA and internally developed funcuional guidelines. Validation reports are provided o the data
users and o the Jaboratories that gencrated the data. Only complete and vahidawble data packages
will be accepied. Incomplete, illegible, or unusable data packages will not be accepted. The
subcontractor shall be expected 10 provide missing data within a specified time frame, and make all
necessary corrections to the data packages to make them acceptable. Invoices for data which are
"non-validatable™ will not be approved for payment.

B5.0 SPECIAL TERMS AND CONDITIONS

The following special terms and conditons apply to this procurement:

h

. Some samples may contain radioactivity at levels which exceed twice natural
background of 36 mR/Hour ("background” levels for the general vicinity of the
Plant are considered to be 18 mR/Hour). Background radiation is defined as the
natural level of radioactvity indigenous in specific geographical arcas due 1o
geological ongin of the matenal, topographics, and radiation from internally-
deposited, naturally occurring radionuclides.

Because of this possibility, the subcontracior shall provide suitably licensed
facilities to handle analyses of samples with elevated activity levels.  All
radiochemistry analyses shall be conducted in licensed facilities. Copies of a
laboratory's NRC/State radioactive license shall be submiued with the
subcontractor's proposal.

All samples are prescreened for activity Ievels prior to being shipped off Plant-site
except terminal discharge pond samples and those samples which historically
exhibit <530 pCi. EG&G shall apprise the subcontractor of any samples showing
clevated acuvity levels.

GRRASP/RASP D May 26,1991
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Disposal of residual samples and extracts is the responsibility of the laboratory,
unless 1t is determined that the residuals are not within USEPA permitied
capabilities of the subcontractor or their designated vendor. Such samiples may be
returned 1o Rocky Flats Plant for proper disposition. 1t is anticipated that most
samples will not meet the USEPA's criteria of "mixed-wasie.” By definition, a
mixed-waste is radioactive (>2nCi) and contains organic compounds and/or
hazardous/toxic compounds above Plant background. Those sumples meeting the
criteria of a mixed-waste are 1o be returned 1o Rocky Flats Plant. The subcontractor
will be notified of any samples which may meet this criteria.

6 May 20, 191



ATTACEMENT 1

REQUIREMENTS FOR SAMPLE ANALYSIS, DELIVERABLES AND
DOCUMENTATION SUPPLIED BY RADIOANALYTICAL

LABORATORY SUBCONTRACTORS

-1
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EG&G Rocky Flats, Inc.
Rocky Flats Plant
Golden, Colorado

REQUIREMENTS FOR SAMPLE ANALYSIS.
DELIVERABLES, AND DOCUMENTATION SUPPLIED
BY RADIOANALYTICAL LABORATORY SUBCONTRACTORS

GENERAL REQUIREMENTS

Sample analvses requirements for the Rock v Flats Plant (RFP) Environmental Management
are consistent with those specified 1n Statements of Work (SOWSs) used 1 the USEPA'S
Contract Laboratory Program (CLP).

1. USEPA-CLP, 1987, Statement of Work for Inorganics Analvsis, Multi-Media,
Mulii-Concentranon.

The subcontractor may not deviate from these SOW requirements except as specified in this
requirements document, or with written consent of the contracting officer.

For analyses where CLP methods are not available, such as radiochemistry (gross

239240, 233/234.235&238 . i . 137
alpha/beta, =77 0py, 233234 U, tritium, total radiostrontium, - Cs, eic.), the

following methods apply:

1. American National Standards Institute (ANST) N42.14, 1978, "American National
Standard Calibration and Use of Germanium Detectors for the s‘\nmxurunun of
Gamma Ray Emission Rates of Radionuclides.™

2. ANST NT3.30 (draft), 1985, Health Physics Socicty Subconnnittece WG 243,
“Performance Criteria for Radiobioass: ay.”
3. ANSI N42.15, 1980, "American Nauonal Standard Performance Verificaton of

Liquid - Scintillauon Counting Systems.”

4. American Stociety for Testing Materials (ASTM) E 182-82, 1983, "Swundard General
Methods for Detector Calibration and An alysis of Radionuclides.”

|91

ASTM, 1979, 1979 Annual Book of ASTM Standards, Porr 31, Phildelphia, PA.
6. ASTM, 1978, 1978 Annual Book of ASTM Standards”, Part 31, Philadelphia, PA.

7. Kirchmer, C.J., 1983, Qualitv Control in Water Analvses in Environmental Science
Technology, Vol. 17, No. 4.

8. USEPA, 1986, Test Methods for Evaluating Solid Wasie, 3rd Fdition, SW-846.

9. USEPA, 1979, Radiochemical Analviical Procedures for Analvsis of Environmental
Samplcs No. EMSL-LV-0539-17, Las Vegas, Nevada.

8 May 22, 19%)



10, USEPA, 1976, Interim Radiochemical Mcihodology for Drinking Wazer,
No. EPA-600/4-75-00¢%, Cincinnau, Ohio.

11.  USEPA, 1980, Prescribed Procedures for Measurement of Radioactivity in Drinking
Water, No. EPA-600/4-80-032, Cincinnau, Ohice.

12.  American Public Health Association (APHA), 1985, Standard Methods for the
Examination of Water and Wastewaier, 16th Edition. New York, New York.

13.  USEPA, 1984, Eastern Environmental Radiation Facility Radiochemistry Procedures
Manual, No. 520/5-84-(X)6.

14.  USEPA, Methods for Chemical Analysis of Waicr and Wasies, No. 600/4-79-020,
1983,

15.  U.S. Department of Energy, 1988, The Environmenial Survey Manual, Appendix D,
part 4 (Radiochemical Aralysis Procedures), 2nd Edition.

16.  USEPA, 1973, Procedires for Radiochemical Anaivsis of Nuclear Reactor Aqueous
Solurions, No. R4-73-014,

17.  Knoll, G. I, 1979, Radiation Detection and Measurement, 2nd Ediuon, Wiley and
Sons, San Francisco, CA.

18.  Harley, J.H., 1972, HASL Procedures Manual, HASL-300, U.S. Atomic Energy
Commission, New York, New York.

19.  Good Laboratory Practice Siandards, 1989, (40 CFR 792).
20.  NRC Regulatory Guides.
The methods for particular analvses must be used such that the Required Detection Limits
(RDLs) [or Mimimum Detectabic Acuvines (MDAs)] wre achieved. Sundard mcthods may
be modified or alternative methods substituted only with the written consent of the
contracting officer. Specific MDA requirements for radiochemical analyses are described in
Section I B, below (Tables 2 and 3).

11 ANALYTICAL REQUIREMENTS

A. Media Types

Environmental samples may consist of any of the following matrices:

1. AirFlers 10.  Soil (and subsurface soil)
2. Biow 11. Surface Water
3. Granular Acivated Carbon (GAQ) 12, Vegeaton
4. Groundwater 13. Waste Filter Socks
5. Mixed Munces
6. Plastics
7. Polvearbonate Tiliers
8. Sediment
9. Sludge
GREASPRASYP 9 Mey 20, 1951



Aqueous samples may be filtered or non-filtered. For some studies, both filtered and
non-filtered samples are analyzed.

B. Radiochemistrv Parameters

Sample analyses shall be conducted using standard methods and shall meet the
requirements specified in Exhibit I, Radiochemistry Analytical Requirements. Analyses

shall be conducted under a documented quality assurance/quality control (QA/QC)
program.

Samples may be analyzed for any or all of the parameters listed below. RDL's for these
parameters are listed below.

TABLE 1

Radioéhemistry Parameters
Required Detection Limit (RDL)

Waste Filter Socks

Paramcier CAS No, Waier (pCifl) Soil (drv) (pCi/g) (pCi/e Composite)
Gross Alpha, dissolved  10-79-7 2 4 ' 4
Gross Beta, dissolved 10-81-1 4 10 10
Gross Alpha, suspended  10-78-6 2 4 4
Gross Beta, suspended  10-80-0 4 10 10
Tritium 10028-17-8 400 400  (pCi/L)
2397240, 10-12-8 0.01 0.03 07
I3
2350234 11-08-5 0.6 0.3 0.10
235 15117-96-1 0.6 0.3 .05
238y 7440-60-1 0.6 0.3 0.10
241 5 mericium 14596-10-2 0.01 0.02 07
Total Radiostrontium 11-10-9 1 1
Total Radiocesium 13-00-0 1 0.1
226 adium 13982-63-3 0.5 05
R

2“8Radium 15262-20-1 1 0.5
244 | .

Curium 13981-15-2 1 0.5
,
"37Ncptunium 13994-20-2 1 0.5
230 o rium 14269-63-7 1 05
232 Thorium 7440-29-1 1 0.5
134Cesium (by gamma) 13967-70-9 1 0.5
137 Cesium (by gamma) 10045-97-3 ] 0.5

GRRASP/RASP Vernon 21 I () July 31991
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TABLLE2
Required Detection Limits for Air Filters
Approx. MDA

MDA (per sample Approx Sample (per unit vol or mass

Isotope in_microCuncs) Volume (Cubic Meters) in_microCurigs/ml)

Efflucnt Airs 6.2X10°8 7340 008x10°15

Pu-238,239+240 5.7X10°7 7340 08x10°15

Am-241 1.0X10°7 7340 01x10°15

Tritium 2.5X10°5 14 16,000X 10715

Beryllium 2.5X10°1 7340 3.0X1070
{micrograms/cubic
nmieier)

Total Long-lived Alpla 32x10°13 160 0.002%10°12

Ambicnt Airs

Pu-238,2394240 1.2x10°7 29,000 O0X10715

It is anticipaicd that americium and uranium isotope specific analyses will be added to ambicnt air analyses.
Detection limits will be supplied when these analyses are added.

Total long-lived alpha analyses are conducted on individual filters.
Isotopic and beryllium analyses arc conducted on composites of filters.
Filters will be composited at the Rocky Flats Plant,

Analysis results are due according to the following schedule:

Total long-lived alpha - Maxium of 1 week from dute of collection

Pu, U, Be Reported 1 month after collection cutolf duic

Am Reponted 2 months after collection cutoff date

Tritium Reported by 3rd Friday of month following collection
cutoff date

Collection cutoff dates arc the 3rd Thursday and Friday of the month.

GRRASP/RASP 11 Mey 20, 1991



TABLE3

Radiochemistry Reports/Deliverubles

liem No, Copics Schedule Distribution
A, Duaa in Computer 2 01 days after VISR of EMAD Anulysis and

Readable Form (Diskette) (diskettcs) last sample in SDG Modclhing Group

B, Supporting Documentauon 1 (onigimald) Compleied no foter than etnned by labsonatony

Package 66 days after VTSR of
Lt sapie 1 SHGbaich

C  Sample Data Documentation 1 66 days after VTSR of Validation Subcontractor
Package last sample in SDG/batch

D, Wrnuen Standard Operaung i 15 days prior to Pre-Award Radioanalytical
Procedures and QA/QC Plan audit (will be retumed at Program Chemist

e of audit)

E.  Conuolled copics of Written . 2 30 days after contract award 1. Radioanalytical
Standard Operating Procedures Program Chemist
Procedures 2. Validaton Subcontractor

F.  Conuolled copy of QA/QC Plan 1 30 days after contract award Radioanalytical Program

Chemist

VTSR = Validated Time of Sample Receipt

SDG = Sample Delivery Group/Baich

“Data in Computer Readable Form - Electronic data must be supplied for cach SDG/batch in a format compatible
with EM Departiment Daws Manugement Systems, Specifications for the type and format of clecuronic data are
included in the specification included in Exhibit IV,

GRRASP/RASP
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RADIOCHEMISTRY REQUIRED DELIVERABLES

Deliverables are those items that must be produced and provided by the subcontractor to
EG&G or its designates. These deliverables are deseribed in Table 3. Specifications for
the deliverables identified in Table 3 are described below:.

A.  Sample Data Documentation Packaeoe

A radiochemistry sample data package is developed for each SDG.

The radiochemistry sample data package consists of the following items:

(W

4.

Cover sheet/transmittal letter.

Case narrative.

Data summary forms to include:

sample results; blank, duplicate, LCS observed and cxpected value, replicate,
and standard results; MDA : all deliverable raw data identified in Exhibit I; field
and lab sample number cross-references.

Copies of items listed on the data checklists found in Exhibit 11,

B. Supporting Documentation Package

The supporting documentation package is organized by SDG and is maintained on-site
in the laboratory. The supporting documentaton packagz consists of the following:

1.

3]

)

Sample receipt, storage, tracking. document control, and chain-of-custody
documents specified in Exhibit 111 (Chain-of-Custody and Document Control).

Originals of the items listed on the data checklists found in Exhibit 11 (Data
Checklisis).

Standards preparation Jogbooks (shall demonstrate traceability of stock
solutions and working standards to pnimary standard reference maltenals).

Sample preparaton logbooks and benchsheets (shall include method references,
sample numbers, analysts' signatures, and dates).

Instrument run logs and maintenance logs - one set for cach instrument
(shall indicate the exact order that standards, calibrations, and samples were
counted; sample and lab numbers; analysts’ signatures; run umes; and dates).

MDAs for Radiochemisty.

Signature list for all laboratory personnel working on the project (includes typed
name, initials, title, and handwritten signature and initials).

Document Inventory hist for cach SDG/Batch.

13 My 20,1991
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This documentation shall be maintained in an organized manner allowing for retrieval
and reproduction of any of these items. Such retrieval and reproduction will be
necessary 1o perform data review and validation functions and 1o respond 1o requests
for production of documents for use in Jegal proceedings.

Written Standard Operating Procedures

No later than 15 working days prior to the pre-award audit, the subcontractor will
provide 10 EG&G one copy of the laboratory's SOPs. No later than 30 days after the
contract award, the laboratory shall supply controlled copices of the SOPs as follows:
one controlled copy to EG&G and one controlled copy to the validatnon subcontrator.
These SOPs shall be specific 1o the laboratory und be adapied specifically to analysis
of EG&G RFP samples. Generic and/or general operations SOPs are not
acceptable.

SOPs shall cover the following areas in sufficient detail and reflect actual operaung
conditions in effect during analysis of EG&G RFP samples:

Sample receipt and Jog-in.

Sample storage and security.

Faciliy secunty.

Sample tracking (from receipt to sample disposition).
Sample analysis methods and references.

Data reduction, verification, and reporting.

Document control.

Data package assembly.

Training Records of personnel and resumes.

Preparation of standards.

Equipment maintenance and calibration.

List of insrumentation and equipment (mduc ¢ date purchased, duate installed,
model number, manufacturer, and scrvice contracts, if any).
MDAs.

Accepuance critenia for Radiochenusiry analyses.

15, Percent Recoveries.

16.  Radiochemistry Calculations and Equations.

P d pomcd
B0 = O 00 ~J Ch Lh I ) b

NP SRS

Disposinon of Documentation and Samples

Documentation and records generated by the subcontractor shall be retained on-site by
the subcontractor for a period of five calendar years. Afier this period, records may be
disposed of with the following provision:

Prior to six months of the date the subcontactor intends to dispose of
documentation and records related to EG&G sample analyses, the
subcontractor shall notify the EG&G purchasing agent, or designee, in
writing. EG&G rewins the right 1o require physical production of the
documentation and records by the subcontractor at any time.

Samples and extracts analyzed by the subcontractor that meet EPA's definiton of

mixed waste” may be rewurned 1o EG&G for dispositon. It is anticipated that most
EG&G sqmp les will not meet this definition. Disposition of non-mixed wasie
residual samples and exwracts is the responsibility of the laboratory. Prior 10
disposition Ofﬂl EG&G samples, EG&G shall be noufied in writng.

14 Mo 20,199



V. Technical Audits

For the duration of the contract, EG&G may conduct up to two on-site technical audits
per calendar year (at each subcontracior's facility and subtier subcontractor facilitics)
for the purpose of verifying adherence to quality assurance/quality control
requirements and determining the cffectiveness of the QA/QC requirements as
implemented for analysis of EG&G samples. Pre-award technical audits may be
conducted for additonal work requested prior to initiation of such work. The pre-
award technical audits shall not be counted as one of the two routine technical audits.
EG&G shall provide reasonable advance notice in writing to affected laboratorices for
scheduling technical andits.

N
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GLOSSARY

Absolute Efficiency - The number of pulses recorded divided by the number of photons emiued by
the source.

Abundance - The number of photons of a specific encrgy emitted per 100 atom decays.

Accuracy - A measure of the degree of conformity of the mean value with the true value
obtained by using a specific method.

Actvity - The rate of decay of a radioactive source. The rate of decay law is given as:
dN N N R :
== AN where A is defined as the decay constant of the pardcular

d C
radioactve 1S0tope;

% = In2/half-life; and N is the number of radionctive nuclel.

. 4 . . - I
Alpha Particle - A "He nucleus emitted by nuclei undergoing alpha decay. Most alpha parucie
energics of nterest to RFP are limited to between 4 and 6 MeV.

Background - Radioactive counts detected by the instrument which arise from environmental
sources or sources other than the sample being analyzed such as interfering isotopes
within the sample, detector contamination, ¢lectronic noise, and Cosmic rays.

Background Water - Tritium-frec water or deep well water. Tritium is measured relative to the
background water. This measurement 1s used to determine the net CPM used 1o
calculate the tritium activity. The background acuvity 1s known historically to be
rinum-free.

Batch - A sample delivery group (SDG) or number of samples analyzed together containing
the requisite number of reagent blanks, lab control samples, and replicates.

Becquerel (Bq) - One Disintegration Per Second. One Bq =27 pCi.
Beta Particle - Fast electron emitted by nuclei undergoing beta decay.

Branching Ratio - The number of atom decays per 100 atom decays by a particular mode (i.c.
gamma, beta, alpha, etc.)

Calibraton - (initial) The semi-annual to annual procedure by which an instrument is set up to
perform at peak efficiency and sensitivity for radioactive counting.
(continuing) The semi-weekly to weekly check to sez that the peak efficiency and
sensitivity levels of the instrument have not changed from the annual initial
calibration setings.

Carrier - A quantity of non-radioactive or non-labeled material of the same chemical
composton as 1ts corresponding radioactive or labeled counterpart.

~J
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Checksource - A radioactive source which is used to confirm the continuing satisfaciory operation
of an instrument.

Cocktail - The solution in which samples are placed for measurement in a Liquid Scintillation
Counter (LSC). The solution is made up of solvents and scintillators.

CPM - Counts per minute.

Curie - 3.7x 10" Disintegrations Per Second (DPS)

Disintegrations - Per Sceond (DPS) - The number of times a radioacuve clement undergoces
radioactive decay in one second.

Disintegrations - Per Minute (DPM) - The number of times a radioactive element undergoes
radioactive decay in onc minute.

Efficiency - The number of Counts Per Minute (CPM) registered on an instrument divided by
the Disintegrations Per Minute (DPM) value of the standard being used 10 check
cfficiency; expressed as a percentage.

Electron Volt (eV) - The kinetic energy gained by a particle carrying an electric charge equal to one
electron when it is accelerated through an electric potential difference of 1 volt;

1eV =1.603x 107" erg.

Energy Resolution - Peak Full Width at Half Maximum (FWHM) (in KeV) divided by the energy
of the peak in the cenwroid channel; expressed as a percentage.

External Standard - A radioactive source placed adjacent to the liquid sample to produce
scinullations in the sample for the purpose of monitoning the level of quenching in
the sample.

Full Width at Half Maximum (FWHM) - The width of the distribution at a level that is just half the
maximum ordinate of the peak.

Half-Life-  The time required for one half of the inigal number of radioactive nuclei to undergo
radioactive decay.

Intrinsic Efficiency - The number of pulses recorded divided by the number of photons incident on
the detector.

Isotope - One of a number of specific atoms with identical atomic numbers but with different
atomic weights, or similarly specific atoms whose nuclei have the same number of
protons but different numbers of neutrons.

(KeV) - kilo electron volt = 10° electron volts.

Laboratory Blunks - Used to determine the existence and magnitude of contamination in the sample
preparation process, and to monior mstrument background contribuuons. A
laboratory blank 1s a full aliquot size of dejonized water processed in the same
manner as the samples.

GRRASPRASP 18 May 20, 1991



Lab Control Sample (LLCS) - Any QA, QGC, internal standard, measurement control sampie, or EPA
crosscheck sample which is included in the daily analysis of samples to determine
laboratory accuracy. It is aliquotted und analyzed in the same manner as the
samples and has a known value. Laborator y accuracy is determined by comparing
the known value with the observed value plus or minus the 2 ¢ uncertainty hmits of
the observed value.

Line Intensity - (See also Line Intensity) - The number of photons of a specific energy emitied per
100 atom decays.

(MceVy - million clectron volts = 10° electron volis.

Micro Curie (uCi) - 10 Curies.

Minimum Detectable Activity (MDA) - Health, Safety and Environmental Laboratories have
adopied the following definiuon for detection himit, as given by Harley, 1972:

“The smallest amount of sample activity using a given measurement process (1.c.,
chemical procedure and detector) that will yield a net count for which there is
confidence at a pre-determined level that activity is present.”

Multichannel Analyzer (MCA) - A digital computer which collects pulse heights from a detector

system as counts; distributes them to proper channel numbers (or addresses) of the
pulses; and stores them in a core memory unit.

Nuclide - General term applied to all 1sotopes of all elements including stable and radioacuve
forms. (not an 1sotope)

. . . 12 -
pico Curic (pCi) - 10~ Curies or 2.22 DPM
Precision - An expression of the repeatability or reproducibility of a measurement.
Preparation Blanks - Water that has been distilled in the trittum distillation apparatus, whose
activity is known historically and is used to assure that there is no carry-over or

cross-contaminaton during the distillation step of the sample preparaton.

Pulse Height Analysis (PHA) - The process of sorting successive signal pulses from a detector
system into parallel amplitude channels of a Multichannel Analyzer (MCA).

QIP (Quench Indicating Parameter) - Value indicating the level of quenching in a sample, may be
tS1E, SIS, or H#.

Quenching -  The interference with the conversion of decay energy to electronic signal in the
photomulupher wbes vsually resulung in a reduction in counting efficiency.

Quench Monitor - The value obwined by the instrument indicaung the level or degree of quenching
in the sample.
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Radionuclide - Any radioactive 1sotope of an clement.

Region of Interest (ROI) - A number of channels selected corresponding to the peak of the

radionuclide being measured.

Relative Percent Error - The absolute difference between the observed value and the expected value

divided by the expected value.

Self-Absorption - The absorption of radiation, emitted by radioactive atoms, by material in which

the radinactive atoms are located.

Standard Deviation (6) - Mcasure of dispersion about a mean value of a series of observations

expressed 1 the same units wy the mean value,

Standard Statistical Test - (1) Chi-squared tesi: defined in Knoll, 1979, Radiation Detection and

Uncertainty -

GRRASP/RASP

Measurement, as:

N
X2=Y (Xi-Xe)?
i=]
Xe

where: X2 = P = the probability from a table in a standard textbook on statistics
with acceptable limits from 0.1 to 0.9 and from which a "perfect” fit 10 the Poisson
distribution for large samples would yield a probability of 0.5.

Xi = observed value of 1 observation.
Xe =average value of all observatons

(2) T - test: defined in Mendenhall et al., Marthermarical Siatistics with
Applications, as:

T=Xc-2Xi
s/~n

where: T = values from a "Table of Percentage Points of the t-Distribution” for a
given number of observations, average value, and probability for hypothesis testing
found in a standard textbook on staustics.

il

X

; observed value of observation i
Xe
3

average value of all observauons
standard deviation of the observed value

i

I

The error associated with the measurement of the activity of a radioactive 1sotope
which takes into account the random nature of the decay process and the finite count
duraton.
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Weighted Average - Statstical technique of weighting the observed activities for saumple and

GRRASPRASP

replicate (e.g. weight factor for sample B, Wg = 1/0p? where Gg = 1 standard

deviation and similarly, weight factor for sample B (replicate), Wy (rep) = /652
(rep). The weighted average My is calculated as follows: Mw = 2 w; My/Y wy,

where M; = activity of sample or replicate and wy = weighting factor of sample or
replicate.

May 20, 1991



EXHIBIT I

RADIOCHEMISTRY ANALYTICAL REQUIRLEMENTS

» Requirements for Isotopic Analyses By Alpha Spectromeny

«  Requirements for Tritium Analyses By Liquid Scintillation

«  Requirements for Isotopic Analyses By High Resolution Gamma Spectrometry
- Requirements for Gross o and 3 Analyses By Gas Proporiional Counting

«  Reguirements for Z26Radium Analyses by Radon Emanation

- Requirements for Radiometric Strontium, Cesium and 2¥Radium Analyses by
Gas Proportional Counting

t9
t~2
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REQUIREMENTS FOR ISOTOPIC ANALYSES
BY ALPHA SPECTROMETRY

EG&G Rocky Flas
Environmental M;z::&ﬂtnun Depanment

The following are requirements for isotopic analyses using Alphs Spcctromcxr\* These
TCQUITEMENtS address instrumentation, equipment used 1o prepare samples, sample deposition
methods, caltbrauons, sample ;1010.nx times, case narratives, quality control including LCSs,

replicate sample:

. Iaboratory blanks, MDAs. chemical recovery, nstrument efficiency, aliquot

sizes, documentiaon for ca Lu]umms, and raw dua

Y. General Requirements

The General Reguirements secrion describes the stecifications for instrumentauce:,
caltbrations, sample holding nmes, and Case Narratves.

1. Instrumentation

1.

—

GERASPRASY

1

)

)

I

The alpha detector system shall consist of any detector suitable for measuring the
alpha isotopes of interest in the range from 4 to 6 Mc¢Vs. The maximum range
covered shall be from 3 1o 7 MeVs for 512 channels of memory.

The detector system shall have a resolution of no higher than approximately 100
- 7 24) ?()

KeV for an 77 Am source of 5.49 MceV a‘lphu, or a 7 Pu source of 5.14 MeV
alpha. The resoluton is defined as 131@ prouuu of svstem H:xin (in KeV/channel)
umes the channels Full Widih at Half Maximem (F WHM in chani 1els).

The percent resolution (FWHM vidue of the tacer peak i ReVs divided by the
tracer isotope energy in kevs) \;ml be equal 1o or fess than 2%.

The laboratory shall identify and document the instument manufacturer, model,
instrument configuration, program and instrument settings, detectors 1Js and any
changes or modifications 1n the instrument mainicnance logs.

The detector system should be set up according to the murn uﬁcmrcr § mstructions
so that the MDAs mect the RDLs for the s mnplcs :

The mstrumentation shall be surge protected.

The method used to deposit a sample for counung by alpha spectrometry shall be
equivalent 1o, or supenor o, clectroplatung.

Near-background 10 low-level samples (<1OO pCi 1otal sample activity) shall bc
qnurww:»\\(’ ("(?'1‘1 1 7'Cr;‘[)e'>(}" g } \L( Nany sies (2100 ’7C but \)(\ n(1 ol sm ﬂ”
"‘..i_::h fevel .k.mph.\' (>10 nCh ol semple
A.LU\’L'V). and ud. of these gron.ps shall have 1ts own elecroplating apparatus.,

1,3
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1.9

The metal disc cathodes used in the electroplating apparatus shall be flat and
uncupped discs, made of stainless steel (or other metal with equivalent or superior
clectroplating propertics), and be scrupulously cleaned and degreased prior to
use,

1.10 The resin in the ion exchange columns shall be replaced with fresh resin prior 10

cach use.

2. Calibrations

GRRASP/RASP
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2.7

3.1

The standards used for energy calibrations and efficiency checks in alpha
spectrometry shall be isotopes of Am or Pu or Cm or U of known energy. (Use
of isotopes other than these four may be considered: however, concurrence of
EG&G shall be obtained prior to use.) The standard material shall be NIST-
raceable or equivalent standard reference materials, and be of the highest purity
obtainable. Certificates shall be submitted on a one time basis or as requested.

The standard material used in tracer solutions for isotopic dilutions shall be NIST-
traceable, or equivalent, and be of the highest purity obtainable. Tracer spike
aliquots shall have DPM values consistent with the activity of the samples.
Certificates and traceability documentation including dilution logs shall be
submitted on a one time basis or as requested.

The standards for energy calibration and efficiency checks shall be counted at
least once a week in each detector. The system gain (KeV/channel) is based on
the known energy of the standard nuclides used for calibration and the centroid
channel number of their observed peaks. The cfficiency of the system is
determined by counting the standard of known activity and dividing CPMs
obtained by the known DPMs of the standard. System efficiency and system gain
data shall be submitted on a quarterly basis and submitied when instrument
settings are changed.

The activity, preparation and any changes to or replacement of the tracer solutions
shall be submitted with each SDG. Tracer soluuon preparations shall have an
overall uncertainty equal to or less than 2% of the uncertainty value for the
reference matenal.

An instrument background shall be measured at least once a month or more
frequently showing background counts obtained in cach Region of Interest (ROI)
for at least a 12 hour count duration and shall be submitted on a monthly basis.

Samples shall be counted for durations long enough to achieve the RDLs or for a
maximum of 1000 minutes.

Standards used for determining efficiency shall be counted for a minimum of
2000 counts.

. Sample Holding Times

Water samples shall be analyzed within 180 davs from date of collection.
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4. Case Narratives

4.1

Case narratives shall be specific for each SDG as to abnormalitics encountered
with samples. Reasons shall be given why proper aliquot size was not used, or if
RDLs were not met. Matrix problems, poor counting precision, Or poor accuracy
shall be explained. Reanalyses shall be explained and the analytical results that
are reported shall be identified with their respective reanalysis dawa. Deviations
from SOPs shall be explained.

IT. Quality Control Requirements

The Quality Control Requirements section describes the specifications for LCSs, replicate
analyses, laboratory blank analvses, determining MDAs, chemical recovery cniteria, and
aliguot sizes.

1. Laboratory Control Samples

1.1

1.2

1.9

LCSs shall be analyzed at a frequency of 5% per baich.

The LCS activity shall be from greater than 5x to less than or equal 10 50x the
RDL.

LCSs shall be prepared and analyzed in the same manner as the samples.
LCSs shall have the same aliquot size as the samples.
LCSs shall have the same RDLs as the samples.

Using the Alpha Specuometry Overall Countirg Uncertainty (Secton 11 3.2) the
observed value of the L.CSs shall be within 3¢ conwrol limits of the expected LES
value and shall have a relative percent error that does not exceed 10%.

LCSs shall be counted for the same count durauons as the samples.

LCS data shall be submited with each data package and shall include the expected
values for all isotopes for which the samples are being analyzed.

An LCS with a deionized water matrix may be used as a LCS for samples with
matrices other than that of water.

2. Replicate Analyses

[ O]

1

ro

2

GRRASP/RASP

Replicate analyses shall be analyzed at a frequency of 10% per batch.

Replicate samples shall be prepared and analyzed in the same manner as the
samples.
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2.7

Repliciate samples shall have the same aliquot size as the sampices.
Replicate samples shall have the same RDLs as the samples.
Replicates shall be counted for the same count durations as the samples.

Repliciare analyses data shall be submitted with cach data package.

The replicate analyses shall be within the 36 range of the weighted average and its
associated standard error. "Hot" particles may be present in sous, sediments, and
total waters and this will be taken into consideration when evalutaing duplicates.
See the Glossary for the Weighted Average formula.

Laboratory blanks

3.1

D

"
R

(8% |F'S]
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Laboratory blanks shall be analvzed at a frequency of 5% per baich.

Laboratory blanks shall be prepared and analyzed in the same manner as the
samples.

Laboratory blanks shall have the same aliquot size as the samples.
Laboratory blanks shall be counted for the same count duration as the samples.

Deionized water may be used as a laboratory blank for soil samples.

Minimum Detectable Activities

4.1

Count durations for samples, replicates, blanks, and backgrounds shall be
optimized so that the MDASs achieve the RDLs. Interferences, comaminants, and
other matnx problems may cause the sample MDASs 10 exceed the desired MDAS;
however, e laboratory shall demonstrate (usually by scanalvsis) that the MDA
could not be met due to the mammx and not because of inadeguate count time,
laboratory problems, or other limitations. Reanalysis due 10 matrix problems will
be weated as an additional sample analysis. In all cases, MDAs which fail to
achieve the required RDL shall be fully explained in the Case Narratives.

The MDAs shall be reported on the sample calculations sheet.  The last
background count taken (1 month old or less) shall be used for calculations.

The laboratones shall compile quarterly a history of RFP laboratory blanks used
to perform the sample analyses. The analyucal resnlis shall be submitted on a
quarterly basis.

5. Chemical Recovery

GRRASPRASP

Chemical recovery for U analyses shall be »30% but <105%. Chemical recovery
for Pu and Am analvses shall be >20% but <105%. Chemical recoveries outside
these limits require the affected samples to be reanalvzed.
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5.2

5.3

6.1

Chemical recovery shall be calculated based on the latest instrument efficiency
value.

Counts obtained for the tracer peak, DPMs of tracer used, and aliquot of tracer
used shall appear in the raw data.

. Aliquot Size

The aliquot size shall be optimized to achieve the RDLs. If the RDLs are not
achieved and the aliquot sizes are less than 0.5 Liter for U, and 1.0 Liter for Am,
or 1.0 Liter for Pu, then the problem shall be addressed in the Case Narrauve.

I1Y. Raw Data and Documentation

The Raw Data and Documentation section describes the specifications for calculations
sheets, spectra, calculating MDA, and submiual of standard operating procedures.

1.

2

GRRASP/RASP

Calculation Sheets

1.1

Alpha Spectrometry calculation sheets shall include: batch numbers, sample 1D
numbers, detector 1D numbers, LCS 1D numbers and results, expected values of
the LCSs, laboratory blank results, aliquot of samples, tracer name and DPM
values, sample and background count durations, chemical recoveries, instrument
efficiencies, ROIs and FWHM values for tracers, the ROIs for the isotopes of
interest, analysis date, sample activity, uncertainty values, and MDAS in
appropriate units (see Scope of Work Section B.2.16), and any relevant
comments on quality of the analysis.

A summary report data scction shall include: batch numbers, sample 1Ds, sample
collection dates, activites, uncertaintics, and MDASs in appropriate unlis (sce
Scope of Work SEction B.2.14).

. Hard Copies of Spectra

2.1 Either an x-y plot or channel-by-channel counts printout of the alpha spectra shall
be included in each SDG for every sample, LCS, laboratory blank, and replicate.
2.2 The laboratory sha!l submit raw data, instrument program printouts which
include: sample 1D numbers, count dates, sample and background count
duratons, and instrument ID numbers.
. Calculations
3.1 The MDA shall be calculated as follows:

MDA (pCi/Aliquot in = 4.65Sp +2T7VTEY
appropriate units
See Scope of Work a* Aliquot

Secuon B.2.10)
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Where Sp

T
E

Aliquot
Y

Standard deviation of the population of quarterly RFP blank
values (DPM)

Sample count duration in minutes

Detector efficiency

Aliquot in appropriate units (see Scope of Work, Sec.B.2.16)
Chemical Recovery for the sample

mnonnn

a = 2.22 conversion for DPMs to pico Curies

3.2 Alpha Spectrometry Overall Counting Uncerntainty shall be calculated using:

Preliminary Calculations:

R =[R b-ijz[C”b S SRS=/\Cs+b+SL
s s+ Ts Ty T2s T %
_ . Cissv Cop S, - .|C C
= R l=| /o _ =2 R, .= ts+1b b
s Mg Rpd =1 Ty le] ts /\ ——E—"“,I':l%“
Dpm_ _ R, *Tapm
Alg R
Uncertainty calculaton (S %”l) is:
q
Dpm_ _ (S, 2
S Alg ( o ) (Rs 3 (SRR)’)
s s
Where:

Cs+b = Observed number of counts for the sample.
Ts = Count times for the sample.
Cp = Observed number of counts for the sample background ROI.
Ty = Count umes for the sample background.
Cis+tb = Observed number of counts for the tracer ROL
T = Count times for the tracer.
Cip = Observed number of counts for the tracer backﬂround ROL
Tw = Count times for the tracer background.
Rs = Count rate of the sample. :
Srs = Standard ceviations of the sample count rate.
Ry = Count rate of the tracer.
Sris = Standard deviations of the tracer count rate.
Tapm = Actviry of tracer added to the sample.

4. Equipment

4.1 The laboratory shall calibrate non-class A pipets on a quarterly basis to ensure that
standard aliquots are delivered. The calibration data shall be available on an as
requested basis and be retained by the laboratory for on-site technical audits.

GRRASP/RASP Version 2.1
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Where Sp = Standard deviation of the population of quanerly RIFP blank

values (DPM)
T = Sample count duration in minutes
E = Dectector efficiency
Aliquot = Aliquot in appropriate units (see Scope of Work, Scc.B.2.16)
Chem Rec = Chemical Recovery for the sample

It

a = 2.22 conversion for DPMs to pico Curies

3.2 Alpha Specrometry Overall Counting Uncertainty shall be calculated using:

Preliminary Caleulations:

, _,Cub C Sk = Al G 2 G
== R - = _.__"2__ ._S_‘f;’:)_'r .—J—-
R=IR R, | == -] AT
s b
R =R -R]=1S Co Sk= Al Gosr, S
ts ts+tb b Tm T w i /\ T 2 'Tr_)
; s tb

Uncertainty calculaton (S Dem ) is:

Alg
Drm_, Dpm S. 2 S
qu ( Alg )f\j(ﬁf_)_,_(ﬁi)z
N s s
Where:
Cesn = Observed number of counts for the sample.
Ts = Count umes for the sample.
Co = Observed number of counts for the sample background ROI.
Ty = Count times for the sample background.

Cis+tb = Observed number of counts for the wacer ROILL
Count umes for the tracer.

"

s
b = Observed number of counts for the tracer background ROL.
i = Count umes for the wacer background.

s = Count rate of the sample.

Srs = Standard deviations of the sample count rate.

Ris = Countrate of the tracer.

Sris = Standard deviations of the tracer count rate.

Tapm = Acuvily of tracer added o the sample.

4. Equipment
4.1 The laboratory shall calibrate non-class A pipets on a quarterly basis 1o ensure that

standard aliquots are delivered. The calibraton data shall be available on an as
requested basis and be retained by the laboratory for on-site technical audits.
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REQUIREMENTS FOR TRITIUM ANALYSES
BY LIQUID SCINTILLATION

EG&G Rocky Flats
Environmental Management Department

The following are requirements for tritium analyses using Licuid Scintllation (1.S). These
requirements address instrumentation, calibrations, sampie holding times, case narrauves, quality
control including LCSs, replicate samples, background water, preparation blanks, MDAs, quench
monitor values. documentation for calculations, and raw data from counters.

I. General Requirements

The General Requirements sectio. describes the specificatons for instrumentation, initial
and continuing calibratioas, sample holding times, Case Narratives, and sample
prepar:tion.

GRRASP/RASP

1.1

. Instrumentation

A low-background counter consisting of two photomultiplier tubes which
recognize coincident events is required. The signal is digitized and stored as a
count in a mult-channel analyzer.

The performance of the instrument in the high sensitivity count mode, figure of
merit (FOM), shall be maximized when the samples are counted.

2 - -
FOM = E7/B Where £ = detector efficiency in percent
Where B = background CPM

The window scuiing shall be set at the point where E7/B 1s the highest number.
The optimized window setting is used for sample counting.

Counter efficiency, aliquot size, and count duration shall be optimized so that the
MDA s meet the RDLs for the samples.

The laboratory shall identify the instrument manufacturer, model, instrument
configuration, program and instrument setings, quench monitor used, and date of
installaton.

The instrumentation shall be surge protected.
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The luboratory should set up instrumentation according 10 instrument
manufacturers' instructions, and documen: any changes or modifications.

. Calibrations

I'he laboratory should follow the instrument manufacturers instrucuons for il
and continuing calibrations using appropriatec unquenched szaled standards as
check sources and to ca'ibrale instrument detectors.

The laboratorv shall calibrate instrumentation weekly, or befors running each
batch, with appropriate unquenched flame-sealed NIST-wraceable standards. The
laboratory shall maintain a log of calibration data on each detector including
calibration date, activity with uncertainty values of unquenched flame-sealed
standards, certification and expiraton dates on the standards, and CPiMs obtained
on each date. A copy of this dat2 or the control chart shall be submitted with each
SDG. The standard shall be counted to a low countng error (at least 100,000
accumulated counts). The guench monitor value obtained when the standard 15
counted shall be available and shall bz consistent with instrument manufacturer
specificauons.

The level of quenching shall be verified using quench curves, internal
standardization spikes, quench monitor values, and/or using external standard
methods. The laboratory shall submit the pictorial printout of the quench curve
including an efficiency/QIP table and the data used to generate the curve with each
SDG.

The aliquot size added 1o the countng cockrail shall be the same for the efficiency
standards and the samples. Efficiency measurements shall be taken weekly or
before running each batch.

The Iaboratory shali maintain long-term efficiency measurements taken over three
months contiguous to the sample count date idenufying the 3 ¢ uncertainty Jimits
based on Jong-term efficiency measurements and shall submit this data on 2
quarterly basis. Alternatively, the laboratory shall maintain a log of detector

efficiency which includes uncenainties and quench monitor values and submit this
data on a quarterly basis.

Instrument backgrounds shall be taken weekly, or before running each batch.
The laboratory shall maintain, on a quarterly basis, long-term instrument
background measurements taken over three months contiguous to the sample
count date idenufying the 30 unceriainty limits based on long-term background

measurements. This data shall be submitted with each data package and include
the quench monitor values.

The laboratory shall perform standard statistical tests as referenced in the

Glossary 1o determine instrument reliability and submit the results on a quarterly
bisis.
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2.8 Calibration datwa shall be retained for on-site technical audits. The activity with

uncertainty values, centification dates, calibration dates, CPMs, and expiration
dates of the standards used to calculate the detector efficiency shall be included.

3. Sample Holding Times

~

3.

1

Water samples shall be analyzed within 180 days from date of collection.

4, Case Narrative

4.1

1921

5.

1

8]

W

Case narratives shall be specific for each SDG as to abnormalities encountered
with samples. Reasons shall be given why proper aliquot size was not used, or if
RDLs were not met. Matrix problems, poor counung precision or poor accuracy
shall be explained. Reanalyses shall be explained and the analytical results that
are reported shall be identified with their respective reanalysis data. Deviations
from SOPs shall be explained.

Sample Preparation

All LCSs, blanks, preparation duplicates, replicates, and samples shall be distilled
prior to analysis. A copy of the distillaton log shall be submitied with cach SDG.

Samples shall be counted in vials equivalent, or superior to, low potassium glass
vials or hizh density polyethylene vials. When polyethylene vials are used the
samples should be counted within three davs (but absolutely shall be counted in
less than 7 days) after the cocktail was placed in the vial.

Samples shall be mixed with the cocktail and "dark adapted” at least thirty
minutes, or according to cocktall manufacturer's instructions before counting.

1. Quality Control Requirements

The Quality Contro! Requirements section describes the specifications for analyzing LCSs,
replicate samples, and background water and preparation blanks, and determining MDA,
and quench monitor values.

1. Laboratory Control Samples

1.

GRRASP/RASP
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LCSs shall be analvzed at a frequency of 5% per batch.

The LCS activity shall be from greater than 5x or equal 1o 30x the instrument
RDL.

L.CSs shall be prepared, disulled and analyzed in the same manner as the samples.

LCSs shall have the same aliquot size added to the counting cocktail as the
samples.

~
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2.1
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2.4
2.5
2.6

2.7

-

3.1

3.4

3.5

Using the statistical counting error, the observed LCS value shall be within 30
control limits of the expected LCS value and shall have a relative percent error,
not 1o exceed 15%.

LCSs shall be counted for the same count duratons as the samples.

LCS daia shall be submitied with each data package with the expected valucs.
Quench monitor values shall be included.

. Replicate Analyvses

Replicate analyses shall be analyzed at a frequency of 10% per batch.

Replicate samples shall be prepared, distilled and analyzed in the same manner as
the samples.

Replicate samples shall have the same aliquot size added to the counting cocktail
as the samples.

Replicate samples shall have the same RDLs as the samples.
Replicates shall be counted for the same count durations as the samples.

Replicate analyses data shall be submitted with ecach data package and include the
quench monitor values.

The replicate analyses shall be within 3¢ the range of the weighted average and its
associated standard error. See the Glossary for the Weighted Average formula.

. Background water and Preparation blanks

The laboratory shall 1denufy the source water used for background water.
Laboratones should make an effort to obtain certified "EPA dead water” for
preparing background water vials.

Preparation blanks shall be analyzed at a frequency of 5% per batch.

Preparation blanks shall be prepared, distilled and analyzed in the same manner as
the samples. :

Preparation blanks shall have the same aliquot size added to the counung cockrail
as the samples.

Background water and preparation blank data shall be submitied with each data
package and shall include the quench monitor values. Background water and
preparation blanks shall be counted for at least the same count duration as the
samples.

LOP)
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Minimum Detectable Activities

1
-

4.

N

-

Count duratons for samples, repheates, blanks, and bhackgrounds shall be
optimizaed so that the MDAs achieve the RDLs. Tnrerferences, igh dissolved
solids, and other matrix problems may cause the sample MDAS 1o excead the
destred MDAS; however, the ld xl\mmr\ shall demonstrate (usually by reanalysis)
that the MDA could not be met due to the matrix and not because of madequate
count ime, luboratory problems, or other imitations. Reanalysis duc o matiix
problems will he treated as an additional sample analvsis. In all cases, failure 10
achieve the required MIDAs shall be fully exp dmod in the Case Narratives.

The MDAs <hall be reported on the sample calculatnions sheet. The tast
hack ground count tahen (1 week old or less) shall be used for calculations.

Quench Monitor Values

5.

]

2

A reliable method for efficiency determination is the internal standard method. In
this procedure. a sample 1s counted, after which a known amount of NIST-
raceable tritiated water (or equivalent standard reference material) 1s added and
the sample is recounted. The additional counts due 1o the added standard or spike
are used 10 compute the counting efficiency for the sample. The spiked sample
shall be counted long enough 1o acquire 10,000- 50,000 counts. The chemical
form of the standard must not induce quench and the volume of standerd added
should be small so as to not alter the sample volume of the mital count
significanty. The integrity of the witlated water solution used for spikes shall be
verified with each batch of samples by running laboratory control sumples. The
stock tritiated water solution prepared from the flame-sealed NIST standard
reference material (or equivalent) shall be replaced with a fresh standard every 6
months. The laboratory shall submit a copy of the calibrution reference standard
centificate from NIST with dilution logbook pages and submit data of the sample
and spiked sample including the quench monitor values with each SDG.

The external standard miethod tor cificiency determinsiion uses the quench
monitor value as @ measure of the degree of aenching in a sample. When the
measurement of one standard is used. the efticieney determmanon should be vahd
when the quench monitor vidues of the samples, instrument backgrounds, reagent
blanks, and LCSs fall within +3% of the quench monitor value of the standar

used to determine the efficiency. The efficiency siandard shall be counted twice.

The average of the cfﬁcicncy shall be used to determine the activity of the

samples. The standard does not have o be prepared datly. but shall be replaced if
a decrease in efficiency is noted or phase separation 1§ .qm.mm in the cocktail.
The integrity of the it tated water standard used for the efficiency determination
shall be venfied and the cuiibmlion reference standard ceruficate from NIST shall
be submitted on a one tdme basis or as requested.

3
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5.3 The external standard method for efficiency determination can be performed by
counting a set of simulated Jow-level NIST-traccable quenched standards (or
equivalent). The results of the curve (efficiency versus quench monitor value) are
stored in the instrument. Commercial quench sets accurate within 2-3% can be
used or the lab can prepare their own quench set provided that the accuracy is
within 2-3%. Repeat measurements of the CPM and quench monitor value will
increase the accuracy of the quench curve. The standard quench set shall be
counted to a low counting error (less than 1% at 3¢ or 100,000 counts) at least
twice. The accuracy of the quench curve shall be checked by running known
samples using the curve. The efficiency coefficients shall be submitied monthly
or as requested.

5.4 The laboratory shall demonstrate the quench curve performance cither by
showing that a NIST-traccable flame-scaled unquenched standard which has heen
counted weekly has been charted or by showing that a new quench curve was
generated monthly using prepared standard vials or certified, unexpired,
purchased standard vials. The integrity of the writated water standard used {or the
quench curve shall be verified and the calibration reference standard certificate
from NIST shall be submitted on a onc ume basis or as reque-ted. The laboratory
shall submit the pictorial printout of the quench curve including an efficiency/QIP
table with the data used 1o generate the curve,

111. Raw Data and Documentation

The Raw Data and Documentation section describes the specifications for calculations
sheets, reporting counting data, calculaung MDA, and standard operating procedures.

1.

GRRASP/RASP

Calculations Sheets

1.1 Tridum calculation sheets shall include: batch numbers; detector background with
uncertainty and gquench monitor values; sample count dates; detector efficiency
with quench monitor values; and aliquot size.

1.2 Summary Report data section shall include: batch numbers, sample 1Ds, sample
collection dates and activities, uncertainties, and MDAs in appropriate units (see
Scope of Work, Section 3.2.14).

1.4 The laboratory shall idenufy the cocktail used and the scintillation vial used.

Data From the Counter

2.1 The data submitted from the counter shall be legible and include: detector ID
numbers, count dates, Sample 1Ds, quench monitor values, LCS IDs,
background water and preparation blanks, instrument backgrounds, cfficiency
standards idcentified, CPMs, sample and background count durations, and printed
INSUUMEnt program scuings.

LD
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3. Calculating MDAs

3.1 The MDA shall be calculated as follows:

MDA (pCl/Aliquotin = 4,66 (BRG/T "

Y]

appropriate units Eff * Aliquot * 2.22 % ¢
see Scope of Work Section B.2.16)

Where BKG = Background count rate in CPM
T’ = Sample count duration
Eff = Deicctor efficiency
Aliguot = Aliguot in appropriate units (see Scope of Work Sec. B.2.16)
e = Decay correction (for specific radionuclides)

4. Equipment

4.1 The laboratory shall calibrate non-class A pipets on a quarterly basis 10 ensure that
standard aliquots are delivered. The calibration data shall be available on an as
requested basis and be retained by the laboratory for on-site technical audits.

93}
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REQUIREMENTS FOR 1ISOTOPIC ANALYSES
BY HIGH RESOLUTION GAMMA SPECTROMETRY

EG&G Rocky Flats
Environmental Management Departiment

The following are requirements for isotopic analyses using High Resolunon Gamma Specuometry.
These requirements address instrumentation, calibrations, sample holding times, case narratives,
quality control including LCSs, matrix blanks, MDAs, efficiency versus energy curves,
documentation for calculations, and raw data.

I. General Requirements

The General Requirecments section describes the specifications for instrumentation,
-calibrations, sample holding times, and Case Narratives.

1. Instrumentation

1.1

The High Resolution gamma detector system shall consist of any germanium-

~ hithium or intrinsic germanium detector suitable for measuring the gamma isotopes

of interest in the range from 25 to 2000 KeVs.

1.2 The detector system shall have a resolution of 3.0 KeV or less for the Co-60
peak at 1332 KeV. The resolution is d=fined as the product of system gain (in
KeV/channel) times the channels FWHM (in channels).

1.3 The laboratory shall identify and document the instrument manufacturer, model,
instrument configuration, program and instrument settings, detectors 1Ds, and
any changes or modifications in the instrument maintenance logs.

1.4 The detector system should be set up according to the manufzcturer's mnstructions
so that the MDAs meet the RDLs {or the samples.

1.5 The laboratory shall maintain an instrument run Jog and a maintenance log for
cach instrument used.

1.6 The instrumeniation shall be surge protected.

2. Calibrations

2.1 The siandard matenals used to prepare the efficiency curves and checksources,
energy calibravon curves and checksources, and mixed-gamma sources shall be
NIST-traceable or equivalent, unexpired, and be of the highest purity obtainable.
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2.7

2.8

The checksource standards shall be counted at least once per month in cach
detector and the results shall be submitted on a monthly basis.

The system gain (KeV/channel) is defined @ the slope of the detector’s energy
calibration curve and shall be 1.00 KeV/channel or less. The coefficients for the
energy calibration curve shall be shown on the printout and submitted with cach

SDG.

The characteristic curve of the detector shall be determined by analyzing standards
for each sample matrix, mass, and geometry which have strong gamma lines
covering the energy range desired. For each energy the observed efficiency is
divided by the line intensity and multiplied by 100; thus creating a full intensity
efficiencies versus energies curve. The cocfficients for the curve shall be shown
on the sample printout and submitted with each SDG.

An instument background spectra shall be measured showing background counts
obtained in each peak of interest for a count duration which is at least as long as
the sample count duration and the spectral summary shall be subritted on an as
requested basis.

Samples shall be counted for durations long enough to achieve the RDLs.

The coefficients for the FWHM shall be shown on the sample printout and
submitted with each SDG.

The Co-60 peak for the checksource standard shall not be shifted more than 2
channels from the centroid position.

Sample Holding Times

3.1

4.1

Water samples shall be analyzed within 180 days from date of collection.

. Case Narratives

Case narratives shall be specific for each SDG as o abnormalitics encountered
with samples. Reasons shall be given why proper aliquot size was not used, or if
RDLs were not met. Matrix problems, poor counting precision or poor accuracy
shall be explained. Reanalyses shall be explained and the analytical results that
are reported shall be idenufied with their respecuve reanalysis data. Deviations

from SOPs shall be explained.

ITI. Quality Control Requirements

The Quality Control Requirements section describes the specifications for LCSs, replicate
analyses, mauix blank analyses, detenmining MDASs, and aliquot sizes.

GRRASP/RASP
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1.1

1.2

1.9

. Laboratory Control Sumples

LCSs shall be analvzed at a frequency of S% per bateh.

The L.CS activity shall not exceed 1(XX) pico Cunes for the wial sample actvity.
LCSs shall be prepared in the same matrix, geometry, and mass as the samples.
1.CSs shall have the same aliGuot size as the samples.

1.CSs shall have the sume RDLs as the samples.

Using the statistical counting error, the observed LCS value shall be within 36
control limits of the expected LCS value and shall have a relative percent error,
not 1o exceed 5%.

LCS sample data shall be submitted with each data package and shall include the
expected values for all isotopes for which the samples are being analyzed.

The activitics based on the two confirming lines of the Co-60 in the LLCS shall be
within the range of the weighted average and its associated error at the 99%

confidence hmit

The K-40 peak in the sample spectra shall not drift by more than 3 channels from
uts centroid channel number.

Replicate Analyses

2.1

2

1o

o
)

%)
FaN

S8
|9,

Replicate analyses shall be analyzed at a frequency of 10% per batch.

Replicate samples shall be prepared and analyzed in the same manner as the
samples.

Replicate samples shall have the same aliquot size as the samples.
Replicate samples shall have the same RDLs as the samples.

Replicates shall be counted for the same count durations as the samples.

Matrix Blanks

3.1

Matrix blanks shall be analyzed at a frequency of 5% per batch.
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Matrix blanks shall consist of a full aliquot of deionized water that 1s counted in
the same geometry as the samples.

Matrix blanks shall be counted for the same count duration as the samples.

A water matrix blank may be used as a mawnx blank for samples with matrices
other than that of water.

4. Minimum Detectable Activities

]
3

4.

.

2

Count durations for samples, replicates, blanks, and backgrounds shall be
optimized so that the MDAs achieve the RDLs. Interferences, contaminants, and
other matrix problems may cause the sample MDA to exceed the desired MDAg;
however, the laboratory shall demonstrate (usually by reanalysis) that the MDA
could not be met due to the matrix and not because of inadequate count time,
laboratory problems, or other limitations. Reanalysis due to matrix problems will
be treated as an additional sample analysis. In all cases, failure to achieve the
required MDAs shall be fully explained in the Case Narratives.

The MDAs shall be reported on the sample calculations sheet.  The last
background count taken (1 month old or less) shall be used for calculations.

I11. Raw Data and Documentation

The Raw Data and Documentation section describes the specifications for calculations
sheets, spectra, calculaing MDAs, and submintal of standard operating procedures.

1. Calculation Sheets

GRRASP/RASP

1.

1

1o

Gamma Spectrometry calculaton sheets shall include: batch numbers, sumple 1D
numbers, LCS ID numbers and results, expected values of the LCSs, matrix
blank results, aliquot of samples, sample and background count durations,
coefficients of energy calibration curve, cocefficients of charactenstic efficiency
curve, coefficients for FWHM, energics (keV) of peaks of interest, address
channels, sample and background net areas (counts), cntical level counts, ROIs
and FWHM values, the ROIs for the isotopes of interest, analysis date, sample
activity, uncertainty, and MDAs in appropriate units (see Scope of Work Section
B.2.14), and any relevant comments on quality of the anulysis.

A summary report data section shall include: batch numbers, sample IDs, sample

collection dates, activities, uncentainties, and MDAs in appropriate units (see
Scope of Work Section B.2.16).

o
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2. Hard Copies of Spectra

2.1 Either a svstem program printout of the data or channcl-by-channel counts
printout of the RQIs shall be included for cvery sample, LCS, matrix biank, and
replicate with each SDG.

|8
t

The laboratory shall submit raw data and instrument program printouts which
include: sample 1D numbers, count dates, sample and background count
durations, and instrurment 1D numbers.

3. CalculatingMDASs
3.1 The MDA shall be calculated as follows:
MDA (pCi/Aliquot in appropriate units

scc Scope of Work Sec. B2.16) = 4.66  (BKG/TY™
Eff * Aliquot * abn * 037

Where BKG = Background count rate in CPM
T. = Sample count duration

1
Eff

i

Efficiency value at peak energy (from charactenstc efficiency
curve) '

Aliquot = Aliquot in appropriate units (sce Scope of Work Sec. B.2.16)
abn = Abundance or line intensity (expressed as z decimal)
.037 = Conversion factor from disintegrations per second (DPS) to

pCi

4. Equipment

4.1 The laboratory shall calibrate on a quarterly basis non-class A pipets and sample
dispensers to ensure that standard aliquots are delivered. The data shall be
available on an as requested basis and be retained by the laboratory for on-site

audits.
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REQUIREMENTS FOR GROSS « AND 3 ANALYSES
BY GAS PROPORTIONAL COUNTING

EG&G Rocky Flats

Environmenial Management Department

The following are requirements for Gross ¢ and 3 analyses u.sing Gus Proport%onal_ Counters
(GPCs). These requirements address instrumentation, calibrations, sample holding times, case
narratives, quality conwrol including LCSs, replicate analyses, laboratory blanks, MDAs, seif-
absorpton factors, aliquot sizes, documentatior. for calculations, and raw data from counters.

1. General Requirements
The General Requirements section describes the specifications for instrumentation, initial

and continuing calibrations, sample holding times, and case narratves.

1. Instrumentation

1.1 Instrumentauon shall consist of any low-background, anti-coincidence
proportional counter consisting of a sample detector. cosmic detector, and pulse

height discriminating circuitry for measuring o and B activity, or demonstrated
eguivalent.

1.2 The laboratory shall identfy the instrument manufacturer, model, instrument
configuration, program and instrument settings, crosstalk values, voltages, dates
of installaton, and detector identifications.

1.3 The laboratory shall set up insoumentation according to the manufacturer's
mswuctons; any changes or modificatons thereto shall be documented.

1.4 Counter efficiency, aliquot size, and count duration shull be optimized so that the
MDAs meet the RDLs for the samples.

1.5 The instrumentation shall be surge protecied.
2. Initial Calibration

2.1 The lzboratory shall follow instrument manufacturer's insiructions using
appropnate sources to sct voltages and calibrate instrument detectors.
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The luboratory shall submit . witbration verdicanion dati overy thice yeans or
whenever re-calibrations are pcrlormcd. Calibration verification data shall
include: radionuchide nwme; centitication, expiration dates, wnd DPAM activities of
standurds:; volumes of standards used; count durations; calibration dates; myg
welghts of salts; .1lphx counts obtained: beta counts obtained; efficiencies:
alph wbeta crosstalk values. if applicable; and best-fit curve cocficients.

The laboratory shall pertorm calibrations for cach radionuchde to be counted, and
the standard reference material shall have the same physical form (size, shape,
planchet matenial, etc.) as the samples to be counted.

For multiple counting systems, calibration equivalency shall be shown for each
detector in the array. The complete self-absorption curve maximum allowable
weight being 150 mg shall be determined for one detector per array, and three
representative weights, one weight within 0-30 mg, one weight within 31-60 my,
and one weight within 61-100 mg, must agree for each detecior in the given anay
at the 95% confidence level.

The laboratory shall gencrate and submit self-absorption curves a minimum of
cvery 3 years for gross alpha and gross beta analvses using NIST-traceable
stondards, or equivalent standard reference materials, in which at least 10,000
counts are accumulated for each planchet count for s SE and T Am with
the maximum weights used for calibration curves being 150 mg. These curves
and associated raw data shall be submitted at initiation of the contract and as
generated. Planchets older than three years are not acceptable.

3. Continuing Calibrations

GRRASPRASP
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The laboratory shall perform weekly continuing calibraton verification analyses.
The laboratory shall perform standard suanstical tests as referenced in the
Glossary to determine the instrument reliability and shall maintain this information
in loghooks or on benchshects for on-site technical audits and submit this data
monthly or on an as rcqucsxcd basis. This data shall include: daly or weekly
reliahiliny checksource neme; ceriification date, expiration dite, and DPA activity
of standards; count durations: « Hpha and beta counts obtained: efticiency obuained
on the daxly or weekly standard; and acuion teken if the instrument is outside
staustical critera.

Sample analysis shall begin on instruments which have had compmhcnﬁwc
maintenance or have been out of service only after the mstrment has passed at
least 48 hours of instrument performance checks including reliability checksource
and instrument background counts.
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The laboratory shall cheok the p.‘m';;uu\, Or responseis) o e checksaurees)
atter each gas change and verify that the sty of the mstrument remns

constant.

bostrument h;xck"mund counts shatl be raken a minimuny of weekly, and shall be
included with cach SDG - Background counts shall be counted for at least the
same count (hxr.mon.\ as the samples. The Jaborery shadl submit with each SDG
the background count duranion,

4. Sample Holding Times

Water sampies shall be analyzed within 180 days fromdate of collection.

S. Case Narratives

5.1

Casc narratives shall be specific for each SDG as to abnonmnalitics encountered
with samples. Reasons shall be eiven why proper aliquot size was not used, or if
RDLs were not met. Matrix nr\mkm\ POOT counting pxu.\mn OF POOT acCUrsLy
shall be explained. l\unmly.\x.s shall be explained and the analyueal results tha
are reported shall be identificd with their respecnive reanalysis date, Deviatons
from SOPs shall be explamed.

L. Quality Control Requirements

The Quality Control Requirements scetion describes the specifications for analyzing LCSs,
replicate analyses, laboratory blanks, determining MDAs, sample aliquot, and sclf-
absorption cocfficients.

GRRASPRAST

Laboratory Control Samples

—
‘)

1.CSs shall be analvzed ata frequency of 5% per baich.

he LCS activity shall be from greater than 3x 1o fess than or equal o 30x the

RDL.
LCSs shall be prepared and analyzed in the same manner as the samples.

LLCSs shall have the same aliquot size as the samples. Using the statsucal
counting crror, the observed LCS value shall be within 36 control limixx‘ of the

expected 1LCS value and shall have a relative percent error not 1o exceed 22% for
Gross Alpha and 153% for Gross Beta analysis.

1.CSs shall be counted for the same count durations as the samples.

1.CS duta shall be submined with each da package with the expected values.

da
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2. Rephicate Analvses
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Replicate analyses shall be analvzed at a frequency of 10% per batch.

Replicate samples shall be prepared and analyzed in the same manner as the
samples.

Replicate samiples shall have the same aliquot size as the samples.
Replicate samples shall have the same RDLs as the samples.
Replicates shall be counted for the same count durations as the samples.

Replicate analyses data shall be submitted with each SDG.

The replicate analyses shall be within the 30 range of the weighted average and its
associated standard error. Sec the Glossary for the Weighted Average formula.

L.aboratory blanks

(OS]

3.

3.

]
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3

Laboratory blunks shall be analyzed at a frequency of 5% per batch.

Laboratory blanks shall be prepared and analyzed in the same manner as the
samples. The laboratory may use a delonized water matrix for laboratory soil
blanks.

Laboratory blanks shall have the same aliquot size as the samples.

3.4 Laboratory blanks shall be counted for the same count duration as the samples.

Minimum Deciectable Activities

4.

1

Count durauons f{or samples, replicates, blanks, and backgrounds shall be
optimized so that the MDAs achieve the RDLs. Interferences, high dissolved
solids, and other matrix problems may cause the sample MDASs 10 exceed the
desired MDAs; however, the laboratory shall demonstrate (usually by reanalysis)

" that the MDA could not be met due to the matrix and not because of inadequate

count time, laboratory problems, or other limitations. Reanalysis duz to
demonstrated matrix problems will be wreated as an additional sample analysis. In
all cases, failure to achieve the required MDAs shall be fully explained in the Case
Narratives.

The MDAs shall be reported on the sample calculations sheet. The last
background count taken (1 month old or less) shall be used for calculations.

N
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IT1. Raw Data and Documentation
The Raw Data and Documentation requirements section describes the specifications for
Teponing cal ulatons, reponting raw data from counters, and calculating MDAS,

1. Calculation Sheets

1.1 Gross Alpha-Beta calculation sheets shall include: Batch numbers, sample 1Ds,
alpha crosstalk values (if applicable), beta efficiency curve cocfficients, bet
crosstalk values (if applicable); sample and background count durations, alpha
background counts, beta background counts, LCS 1Ds, observed alpha and beia
LCS and expected LCS values, count dates, aliquot volumes, weights on
planchets, alpha counts, beta counts, alpha and beta sample activities,
uncertainues, and MDA in appropriate units (sce Scope of Work Scetion

B.2.16).

1.2 A summary report data section shall include: batch numbers, sample 1Ds, sample
collection dates, activities, uncertainties, and MDAS in appropriate units (see
Scope of Work Section B.2.16).

2. Data from the Counter

2.1 The laboratory shall submit raw data; instrument program printouts which
include: detector 1D numbers, sample IDs, count dates, sample and background
count durations, detector identification, and alpha and beta accumulated sample
and background counts.

3. Catculating MDAs

3.1 The MDA shull be calculated as follows:

Q0.5

MDA (pCy/L) =  4.00 (IBKGH‘})
Eff * Aliquot* 2.22 * ¢™
Where BKG
T]
Eff = Detector efficiency
Alquot = Aliquot in appropriate units (see Scope of Work Sec. B.2.16)

-2

11

Background count rate in CPM
Sample count duraton

i

l

Decay correcuon (for specific radionuclides)

4. Equipment

4.1 The laboratory shall calibrate non-class A pipets on a quarterly basis to ensure that
standard aliquots are delivered. The calibration data shall be available on an as
requested basis and be rewined by the laboratory for on-site technical audits.

I
wh
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REQUIREMENTS FOR 22RADIUM ANALYSES
BY RADON EMANATION

EG&G Rockhv Flats

Environmental Management Departiment

The following are requirements for 226Radium by Radon Emanation analyses. These requirements
address instrumentation, calibrations, sample holding times, case narratives, quality control
including LCSs, replicate analyses, laboratory blanks, MDAs, cell constants, documentation for
calculatons, and raw dat from counters.

I. General Requirements

The General Requirements section describes the specifications for instrumentation, initial
and continuing calibrations, sample holding times, and Case Narratives.

1. Instrumentation

1 28]
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The alpha scintillation dewection system should consist of a photomuluplier tube
with a light-tight metal housing used in combination with Lucas cells and having a
known efficiency and background.

The laboratory shall identify the instrument manufacturer, model, instrument
configuration, program and instrument settings, voltages, dates of installation,
and cell/insorument identficatons (if applicable).

The laboratory shall set up instrumentation according to the manufacturer's
instructions; any changes or modificatnons thereto shall be documented in the
instrument maintenance log and maintained for on-site wechnical audits.

Counter efficiency, aliquot size, and count duration shall be optimized so that the
MDAs meet the RDLs for the samples.

The instrumentation shali be surge protected.

Initial Calibration

2.1

t-J
0

The laboratory should follow instrument manufacturer’s instructions using
appropriate sources to set voliages and calibrate instruments.

The laboratory shall submit calibration venfication data annually or whenever re-
calibrations are performed. Calibratuon verification data shall include:
wdentification of each cell/instrument combination; cerufication date, expiration
date, and DPM acuvities of standards used to prepare the high disk stindard;
counts obtamed and count durations for the high disk standard: calibration dates:
and "Midpoint” volizge of the plateau curve for cach photomultplier tube.

ny
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Calibrations shall be performed using a high and low disk standard prepared from
NIST-traceable siandard reference materials, or equivalent standard reference
. . . , 20 . .
materials, in which at least 10,000 counts are accumulated for Radium for the

high disk standard.

£
I

The laboratory shall perform daily continuing colibration venfication analyses
with cach SDG using a low disk standard (approximately 10 CPM). The
laboratory shall perform standard staustical tests as referenced In the Glossary .o
determine the instrument reliability and shall maintain this informaton in
logbooks or on benchsheets for on-site technical audits and submit this data with
each SDG. This data shall include: identification of each cell/instrument
combination; identification certification date, expiration date, and DPM activity of
standard used 10 prepare the low disk standard; counts obtained und count
durations for the low disk standard; and action taken if the instrument is outside
stustucal eriteria.

3]
9,1

Sample analysis shall begin on instruments which have had comprehensive
maintenance or have been out of service only after the instrument has passed at
least 48 hours of instrument performance checks including rehiability checksource
counts.

bo

.6 Cell backeround counts shall be taken a minimum of weekly or before each buich,
and shall be included in the appropriate data packages with background counts
counted for at least the same count durations as the samples. Cells used for
analysis of EG&G samples shall not have backgrounds which exceed 0.15 CPM.

Cell Constants

1)
[y

The laboratory shall determine the efficiency of cach cell/instrument combination a
mimimum of annually. The efficiency data shall be submitted on @ one time basis
or as requested. This data shall include: identification of each ccll/instrument
combination, concentration in pCi/L. of solutions in the "standard bubbiers”. time
interval between initial and final deemanations, ume interval between final
deemanation and beginning of count, and counts obained and count duritions.

Sample Holding Times

4.1 Water samples shall be analyzed within 180 days from date of collection.

Case Narratives

5.1 Case narratives shall be specific for each SDG as to abnormalities encountered
with samples. Reasons shall be given why proper aliquot size was not used, or if
RDLs were not met. Matrix problems, poor counting precision or poor 2cCuracy
shall be explained. Reanalyses shall be explained and the analyucal resulis that
are reported shall be identified with their respective reanalysis data. Deviations
from SOPs shall be explained.
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1. Quality Control Requirements

The Quality Control Reguirements section describes the specifications for analyzing LCSs,
replicate analyses, laboratory blanks, and deiermining MDAs, and sample aliquots.

1. Laboratory Control Samples

1.

1

]

2

W

i

LCSs shall be analyzed at a frequency of 5% per baich.

The LCS activity shall be from greater than 5x to less than or equal to 30x the
RDL.

LCSs shall be prepared and analyzed in the same manner as the samples.

L.CSs shall have the same aliquot size as the samples.

Using the statistical counting error, the observed LCS value shall be within 30
control limits of the expected LCS value and shall have a relative percent crror,
not to exceed 10%.

LCSs shall be counted for the same count durations as the samples.

LCS data shall be submitted with cach data package with the expected values.

2. Replicate Analyses

2

2.

to

LD

2
I

S

o

1%
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o

Replicate analyses shall be analyzed at a frequency of 10% per batch.

Replicaie samples shall be prepared and analyzed in the same manner as the
samples.

Repiicate samples shall have the same aliquot size as the samples.
Replicate samples shall have the same RDLs as the samples.
Replicates shall be counted for the same count durations as the samples.

Replicate analyses data shall be submitted with each data package.

The replicate analyses shall be within the 3¢ range of the weighted average and its
associated standard error.
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. Laboratory blanks

3.1

3.4

Laboratory blanks shall be analvzed at a frequency of 5% per baich.

Laboratory blanks shall be prepared and analyzed in the same manner as the
samples.

Laboratory blanks shall have the same aliquot size as the samples.

Laboratory blanks shall be counted for the same count duration as the samples.

4. Minimum Detectable Activities

4.1

Count durations for samples, replicates, blanks, and backgrounds shall be
optimized so that the MDAs achieve the RDLs. Interferences, high dissolved
solids, and other matrix problems may cause the sample MDAs to exceed the
desired MDAs; however, the laboratory shall demonstrate (usually by reanalysis)
that the MDA could not be met due 1o the matrix and not because of inadequate
count ume, laboratory problems, or other limitations. Reanalysis due to
demonstrated matrix problems will be treated as an additional sample analysis. in
all cases, failure to achieve the required MDA s shall be fully explained in the Case
Narrauves.

The MDASs shall be reporied on the sample calculations sheet. The last cell
background count taken (1 week old or less) shall be used for calculations.

ITI. Raw Data and Documentation

The Raw Data and Documentation requirements section describes the specifications for
reporting calculations, reporting raw data from counters, and calculating MDAs.

1. Calculation Sheels

t2
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1.1

2.1

P

=6Radium by Radon emanation analysis calculation sheets shall include: Batch
numbers, sample 1Ds, 1dentification of each cell/instrument combination, cell
constant for each cell/instrument combination, recovery factors (if applicable);
sample and background count durations, sample and background counts, time
interval between initial and final deemanation and beginning of count, LCS 1Ds,
observed LCS activities in pCifL with uncernaintics and expecied LCS values,
count dates, aliquot volumes, and sample activities, uncenainties, and MDAs in
appropriate units (sec Scope of Work Section B.2.16).

A summary report data scction shall include: batch numbers, sample 1Ds, sample
collection dates, activitics, uncertaintics, and MDAs in appropriate units (see
Scope of Work Section B.2.16).

. Data from the Counter

The laboratory shall submit raw data and instrument printouts which include:
sample IDs, count dates, sample and background count durauons, identification
of cellinstrument combination, and accumulated sample and background counts.
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3. Calculating MDAs
3.1 The MDA shall be caleulated as follows:

MDA (pCi/'L for water) = 4.60 {BKG[I“)”'S * ] 5| 1]

Eff * Vol »2.22 T-eM e l-eM3

Where BRKG = Background count rate in CPM

T = Sample count duration

Eff = Detector efficiency

Vol = Volume in Liers

Ml . 2 . .
I-e = Ingrowth correction for Radon™ from initial to final deamanation

a2

. - 222 . . .
= Decay correction for Radon™ ™ from final deamanauon 1o
beginning of count

-3 . 222 .
1 = Decay cormrection for Radon™ during the count

4. Equipment

4.1 The laboratory shall calibrate on a quarterly basis, non-class A pipets and sample
dispensers 1o ensure that standard aliquots are delivered. The data shall be
available on an as requested basis and be retained by the laboratory for on-site
audits.

o4
[}
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REQUIREMENTS FOR RADIOMETRIC
STRONTIUM, TESIUM AND “"RADIUM ANALYSES
BY GAS PROPORTIONAL COUNTING

EG&G Rocky Flats
Environmental Management Depariment

The following are requirements for Radiometric Strontum, Cesium and “¥Radium analyscs using
GPC. These requirements address instrumentation, calibrations, sample holding nmes, case
narratives. quality control including lab control samples, replicate analyses, laboratory blanks,
minimum detectable activities, chemical recovery fuctors, efficiency factors, documentaion for
calculavons, and raw data from counters.

I. General Requirements
The General Requirements section describes the specifications for instrumentation, initial

and continuing cahibrations, sumple holding umes, and Cuse Narratives.

1. Instrumentation

1.1 Instrumentation shall consist of any low-background, anti-coincidence
proportional counter consisting of ¢ sample detector, cosmic detector, and pulse
height discriminating circuitry for measuning beta activity, or demonstrated

equivalent.

1.2 The laboratory shall identify the instrument manufacturer, model, instrument
configuration, program and instrument settings, voltages, dates of installation,
and detector 1denuficatons.

1.3 The laboratory shall sct up instrumentation according to the manufacturer's
instructions: any changes or madifications thereto shall be documented.

1.4 Counter efficiency, aliquot size, and count duradon shall be optimized so that the
MDAs meet the RDLs for the samples.

1.5 Thenstrument shall be surge protected.

2. Initial Calibration
2.1 The laboratory should follow instrument manufacturer's instrucuons using
approprate sources to sct voltages and calibrate mstrument detectors.
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The laboratory shall submit calibration verification data every three years or
whenever re-calibrations are performed.  Calibraton verification data shaull
include: radionuclide name: cenification, expiration dates, and DPM acuvities of
standards; volumes of standards used; count durations; calibration dates; mg
weights of salts; beta counts obtained; efficiencies; and besi-fit curve coefficients,

The laboratory shall perform calibrations for each radionuclide to be counted, ard
the standard refercnce material shall have the same physical form (size, shap.,
planchet material, etc.) as the samples to be counted.

For muliiple counting sysiems, calibraton equivalency shall be shown for each
detector in the array. The compicte sclf-absorption curve shall be determined for
one detector per array, and thrce representative weights, one weight within 0-30
mg, one weight within 31-60 mg, and one wcxght within 61-125 mg. The
weights must agree within 30 control limiis using the referenced staustical tests
(see the Glossary).

The ]aboratory shall generate and submit at least every three years self-absorption
137+ 228,
curves for Strommm Cesium, and "7 Acunium or comparable beta encrgy
nuclide such as *Strontium. The curves shall be prepared using NIST-truccabie
standards, or equivalent standard reference materials, accumulating at least
90 . 137~

10,000 counts for each planchet counted for * Strontium, ~'Cesium and
28, . - . . 89 .

Actinium or comparable beta energy nuclide such as “"Swontium. These
curves and associated raw data shall be submitted at initiation of contract and as
generated. Planchets older than three years are not acceptable.

3. Continuing Calibrations

GRRASP/RASP
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1

[

The laboratory shall perform weckly continuing calibradon verification analyses.
The laboratory shall perform standard statstical tests referenced in the Glossary 1o
determine the instrument rclinbility and submit this dawa monthly or on an as
requested basis. The laboratory shall maintain this information 1n logbooks or on
benchsheets for on-site technical audits. This data shall include: duily or weekly
reliability checksource name; ceruification date, expiration date, and DPM aciivi v
of standards count durations; beta counts obtained; efficiency obtained on the
daily or weekly standard; and action taken if the instrument is outside statistical
critena.

Sample analysis shall begin on insruments which have had comprehensive
maintenance or have been out of service only after the instrument has passed at
least 48 hours of instrumenti performance checks including reliability check source
and instrument background counts.

hn
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The Iaboratory shall check the plateau(s) or response(s) 1o the checksource(s)
after cach gas change and verify that the stability of the instrument remains
consant.

Instrument background counts shall be taken a minimum of weckly, or before
cach batch, and shall be included in ecach SDG. Background counts shall be
counted for at least the same count durations as the samples. The laboratory shall
submit with each SDG the background count durarion.

Sample Holding Times

A
“t

1

Water samples shall be analyzed within 180 days from date of collection.

5. Case Narratives

5.

]

Case narratives shall be specific for each SDG as to abnormaliiies encountered
with sumples. Reasons shall be given why proper aliquot size was not used, or if
RDLs were not met. Matrix problems, poor counting precision or poor accuracy
shall be explained. Reanalysis shall be explained and the analytical results that are
reporied shall be identified with their respective reanalysis data. Deviations from
SOPs shall be explained.

IT. Quality Control Requirements

The Quality Control Requirements section describes the specifications for analyzing LCSs,
replicate analyses, laboratory blanks, and determining MDAs, sample aliquot, and self-.
absorpuon coefficients.

1. Luaboratory Control Samples

GRRASP/RASP
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LCSs shall be analvzed ata frequency of 5% per hatch,

The LCS activity shall be from greater than 5x or equal 10 30x the instrument
RDL.

L.CSs shall be prepared and analyzed in the same manner as the samples.

LCSs shall have the same aliquot size as the samples.
Using the statstical counting error, the observed LCS value shall be within 3¢

contrel limits of the expected value and shall have a relative percent error not 1o
<o . i . 228, ..
exceed 25% for total Radiostrontium and Cesium and 30% for “~ Radium.

5’1
2 May 20,1991



1.6 LCSs shall be counted for the same count durauons as the samples.

1.7 LCS data shall be submited with each data package with the expected values.

2

. Replicate Analyses
2.1 Replicate analyses shall be analyzed at a frequency of 10% per batch.

2.2 Replicate samples shall be prepared and analyzed in the same manner as the

sumples.
2.3 Replicate samples shall have the same aliquot size as the samples.
2.4 Replicate samples shall have the same RDLs as the samples.
2.5 Replicates shall be counted for the same count durations as the samples.
2.6 Replicate analyses data shall be submited with each data package.
2.7 The replicate analyses shall be within the 30 range of the weighied average and its

associated standard error. See the Glossary for the Weighted Average formula.

3. Laboratory blanks
3.1 Laboratory blanks shall be analyzed at a frequency of 5% per batch.

3.2 Laboratory blanks shall be prepared and analyzed in the same manner as the
samples. The laboratory may use a deionized water matrix for laboratory soil

blanks.
3.3 Laboratory blanks shall have the same aliquot size as the samples.
3.4 Laboratory blanks may be counted for the same count duration as the samples.

4. Minimum Defectable Activities

4.1 Count durations for samples, replicates, blanks, and backgrounds shall be
optimized so that the MDAs achieve the RDLs. Interferences, high dissolved
solids, and other mamx problems may cause the sample MDAs to exceed the
desired MDASs; however, the laboratory shall demonstrate (usually by reanalysis)
that the MDA could not be met due to the matrix and not because of inadequate
count time, laboratory problems, or other limitatons. Reanalysis due to
demonstrated matrix problems will be treated as an additional sample analysis. In
all cases, failure to achieve the required MDA shall be fully explained in the Case
Narratives.

GRRASP/RASP
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4.2 The MDAs shall be reported on the sample calculations sheet. The last
background count taken (1 week old or less) shall be used for caleulations.

Chemical Recovery Factors

6.1 The chemical recovery factor is used to calculate the s.xmp}c activity, uncertainty
and MDA. The laboiatory shall submit with each SDG the amount of
standardized stable carrier(s) or radionuclide carrier used in the procedure 1o
determine the chemical recovery.

6.

to

The chemical recovery for the procedures shall be greater than 35% but less than
100%. Chemical recoverics greater than 100776 are not acceptable.

111. Raw Data and Documentation

The Raw Data and Documentation requirements section describes the specifications for
reporting calculations, reporting raw data from counters, and calculating MDAs.

1.

GRRASP/RASP

Calculation Sheets

1.1 Radiometric calculation sheets shall include: Batch numbers, sample IDs, beta
efficiency curve coefficients, saumple and background count durations, beta
background counts, LCS IDs, observed beta LCS and cxpcucd LCS valucs,
count dates, aliquot volumes, weights, amount of standardized carrier added, beta
counts, beta sample activitics, uncertainties, and MDAs in appropriate units (scc
Scope of Work Section B.2.16).

1.2 A summary report data section shall include: batch numbers sample IDs, sample
collection dates, activities, uncertaintics, and MDAS 1n appropnate units (sce
Scope of Work Scction B.2.16).

Data from the Counter
2.1 The laboratory shall submit raw data; instrument program printouts, which

include: sample IDs, count dates, sample and background count durations,
detector identification, and accumulated beta sample and b.xckgrouno counts.
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3. Calculating MDASs
3.1 The MDA shall be calculated as follows:

MDA (pCi/Aliquot in appropriate units (see section B.2.16)

= 466 (BRG/T, )2
AL

Eff * Aliquot* 2.22 * ¢

Where BKG = Background count rate in CPM
T1 = Samplc count duration
Eff = Detector efficiency
Aliquot = Aliquot in appropriate units (see section B.2.16)
™ = Decay correction (for specific radionuclides)

4. Equipment

4.1 The laboratory shall calibrate on a quarterly basis, non-class A pipets and sample
dispensers to ensure that standard aliquots are delivered. The data shall be

available on an as requested basis and be retained by the laboratory for on-site
audits.

GRRASP/RASP
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EXHIBIT II

RADIOCHEMISTRY DATA PACKAGE CHECKLISTS
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Radiochemistry Data Completeness
Checklist for Alpha Spectrometric Analyses

A, Case Namative
_Batch number
____Abnommalities, reanalyses, or SOP deviations explained
_____Mamnx problems expiained
—_Instrument problems explained
____Improper collection, storage, preservaton, container explained
_____Hold times or RDLs met, explained if not met

B. ___ Efficiency, Background, and Calibrations Data Package
____ID of each Detector
__Dates of last efficiency check including: spectra and/or channel
by channel printout, cenificates and DPMs of check sources;
counts obtained; count durations; and channels selected for ROls
_____Proper channel numbers of 1sotopes of interest, based on
-calibration data of Pu, Am, Cm, and U standards
Total memory (channels per detector)
Energy range of the alpha detection system (KeV)
Guain (KeV/channel) of the alpha detection system
Dates of last background spectra including: spectra and/or channel
by channel printout; count durations; counts obtained; and channels
selected for ROIs

C. ___ laboratory Blanks Data Package
____ID of each detector used
____Analystinigals
____Date laboratory blanks were analyzed
____ID of sumples analyzed with the laboratory blanks
____Type of method blank used, MDA of method
____Volume of aliquot for laboratory blanks
D. Rephcate Sample Daw Package
ID of each detector used
Analyst inigals
Date sample and replicates were analyzed
Sample IDs, values obtained for sample and replicates
Count durauons of sample and replicates
Volume of aliquot for sample and replicates
Calculated uncenaintics and MDAs

.

|

RN

E. ____Lab Conwtol Samples (LCSs) Data Package

1D of each deiector used

Analvst ininals

Date LCSs were analyzed

ID of LCS, ID of spike concentrate used to prepare LCS,
and expected value with uncertaunty

_Values obuuned for LCSs with unceniinty and MDA

1D of samples analyzed with the LCSs

i
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F.

G.

H.

_____Resoluton
_System gain (in KeV/Channel)
____FWHM (n channels or KeVs)
____Counts in peak channel for LCS

___Recovery FFactors

Efficiency factor provided for each detector used

__ 1D of each detector used

__ Netcounts and FWHM obtained for each isotopic tracer used
—___Count duration

1D, FWHM, and DPM value of cach isotopic tracer

— Calculated chemical recovery

__Sample Data Package
— Copy of Chain of Custdy (COC)
____Printed report of results for samples and reruns
__Computer calculations sheet including: sample IDs,

detector 1Ds, ROIls for isotopes of intercst, counts obtzined for
samples, background counts obtained, ROIs for tracer, 1soiopic

tracer counts obtained count duratuons, DPMs of tracer used,
aliquots of samples and tracers, detector efficiency, chemical

recoveries, activities, uncertainues, and MDAs obtained {or samples

—Mimimum Detectable Activity
____Background measurements including: counts and
count durations of samples and backgrounds taken during
the same weckly time period
___Date of analysis
_____Background CPM
MDA calculated for each 1sotopic analysis for the sample

39
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Rudiochemistry Data Completeness
Checklist for Tritium Analyses

A, __ Case Namauve

_____Baich number
Abnormalitics, reanalyses, or SOP deviatons expluined
Matnix problems explained
Instrument problems explained
____Improper collection, storage, preservation, container explained
____Hold umes or RDLs met, explained if not met

B. ___ Iniual and Continuing Calibration Data Package

____Instrument 1D number, manufaciurer, and model number,
with program settings

____Dute of performance check

—_NIST-wraceable reference marenal cerificates with expiration
date and DPM activity of unquenched standard

____Raw data from counter showing counts obtained and count
durations

____Efficiency obtained for unquenched standard

__Quench monttor values and CPM for Standard used 10 check
Jong term performance of cocktail and instrument

____Background water and preparation blank vials CPM results

C. ____Background Water and Preparation Blanks Data Package
____ID of each detector used
—___Analystinigals
___Date backgrcund water and preparation blanks were analyzed
—ID of samples analyzed with the background water and preparation
blanks
___Tvpe of method blank used, MDA of methed
____Volume of aliquot for background water and preparaton blanks

D. ____Replicate Sample Data Package
1D of each detector used
Analvst iniuals
Date sample and replicates were analyzed
Collection date
Sample IDs, values obtained for sample and replicates
Count durations of sample and replicates
Volume of aliquot for sample and rephicates
Calculated uncertainties and MDAs

|

R

E. ___Lab Conrol Samples (LCSs) Data Package
1D of each detector used
___Analvstinitals
____Date LCSs were analyzed
___ID of LCS, ID of spike concentrate used to prepare LCS,
and expected value with uncertainty
____Values obrained for LCSs with uncertainty and MDA
1D of samples analyzed with the LCSs
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G.

H.

____Mimimum Detectable Activity
_Background measurements including: counts and
count duratons of samples and backgrounds taken during
the same weekly ume period
_____Date of analysis
Background CPM
MDA calenlated for each isotopic analysis for the sample

__Quench and Efficiency
__ DetectorID
____NIST-traceable reference material certificates used
to determine detector efficiencies and quench curve
___Quench monitor used
___Quench monitor values and efficiency values
____Date of last quench curve check
___Batch number and sample 1Ds
____Efficiency standard and backgrounds used
_____Volume added to cocktail, cocktail used, and vials used
_Instrument scuings used when detector ¢fficiencics and
quench curve were analyzed
____Volume of spike added 1o cockuail for internal standardization method
___Best fit curve coefficients for quench curve method

____Sample Data Package
Copy of Chain of Custody
Printed report of results for sample, reruns
___Computer calculatons sheet including: sample 1Ds,
isotopes of interest, counts obtained for samples, background
counts obtained, sample aliquot, collection date, count date,
count duration, detcctor cfficiency, and acuvities obtained
for samples, uncertainucs, and MDAS
_____Raw data from counter, copies of notebook pages
___ Instrument counting logs
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Radiochemical Data Completeness
Checklist for Gamma Spectrometric Analyses

A. ___ Case Narratve

_____Batch Number

_____Abnormaliies, reanalyses, or SOP deviauons explained

_____Matnx problems explained

____Instrument problems explained

_____Improper collecuon, storage, preservatuon, container explained

_____Hold times or RDLs met, explained if not met

B. ___ Calibrations Data Package

__IDof cach Detector

____Date of the calibration check; channel by channel
printout, identification, certification and expiration dates,
and DPS values of checksources; count duratons; calibrated
encrgy (in 12e V) for cach peak of interest; calibrated centroid
channel number for cach peak of interest; observed channel
number for each peak of interest; offset value. and calculated
slope from the least squares fit of the calibration data '

____Full Width Half Maximum (FWHM; of the peaks

____Energy range of the gamma detection system in (KeV);
channels of memory

Geometry, matrix, weight for which the efficiency curve is constructed

line intensity of each nuclide of interest; counts per second
observed for each peak of interest; DPS value of each nuclide;
observed efficiency, observed energy, observed channel number of
cach nuclide; and plot of energy versus efficiency

____Integrated area of the pecak ROIs; count duration

____Dates or last background spectra including: spectra and/or channel
by channel printout: ccunt durations; counts obiained for the peak
ROIs; and compared to a long term background specua

C. ____Mawix Blanks Data Package

1D of each detector used

__Idenufication of the blank (i.e. if Ottawa Sand for Soil, etc)

or delonized water

___Integrated area of peaks ROIs
Count curation
Date matnx blanks were analyzed
ID of samples analvzed with the matnix blanks
____Type of method blank used, MDA of methiod
____Volume of aliquot, weight, mawrix, and geometry for mauix blanks
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D. LLCSs Duta Package

____ 1D of each detector used

_Analystinitals

____Date LCSs were analyzed

1D, aliquot size, weight, and geometry of LCS
Integrated arcas of LCS peaks
Background counts
Count durauon
Values obtained for LCSs with uncertainty and MDA
____Expected value of LCSs with uncertainty
1D of samples analyzed with the LCSs
___Results of statistical evaluation for accuracy

E. ___ Quality Conuol for Gamma Analysis Data Package

____Detector identification number

—___NIST traceable certificate and DPM value of source

___ Calculated activities of a nuclide of interest based
on independent analysis of muluple lines

__ Latest background spectra (channel by channcl)

____Results of the latest background specira

_ FWHMof the Co® peak at 1332 KeV

____Net counts per second obiained for each nuclide of interest
in the calibration

____ Observed efficiency (%) of each nuclide of interest

____Observed energy and channel number of nuclides of interest,
in addition 1o calibrated energies and channel numbers

____ Activities of nuclides of interest used for energy calibration

F. ___ Sample Data Package

___Copy of Chain of Custody

____Printed report of results for samples and reruns

____Computer calculations sheet including: detector idenuficaton
number; date of analysis; sample number; nanwes ol nuchdes
detecied; count duration; energy and channel number for each
analysis; integrated area for each pcak ROI, FWHM of each peak
of interest; peak width for each ROJ; calculated counts per sccond
for each nuclide of interest; weight, matrix, and geometry of the
samples: and calculated activity and uncertainty of the samples

G.  ____ Minimum Detectable Acuvity
___Background spectra for each detector showing background counts
accumulated for each nuclide of mnterest
____Count duration for background
__ Date of analysis
__ Background CPM
MDA caleulated for each nuclide of interest for the sample

-
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Radiochemical Data Completeness
Checklist for Gross « & B Analyses
by Gas Proportional Counters

A.  ___ Cuse Narrative
__ Batch Number
____Abnormalities, reanalyses, or SOP deviations explained
____Mamx problems explained
____Instrument problems explained
____Improper collection, storage, preservation, containe: explained
____Hold times or RDLs met, explained if not met
B. __ Ininal and Continuing Calibration Data Package
____Detector ID
__ Date and ume calibrated, calibration check, analyst initials
___Radionuchde standard name, NIST certification and expiration
dates, and DPM value

____Alquots of standards used

_Raw duta from counters showing alpha and beta counts
obtained and count durations for cach weight of sak

___Weights of salts :

____Efficiencies

____Alphw/Beta crosstalk values

_____Best fit curve coefficients

____Reliability checksource name, NIST cernificaton,
expiration and DPM activity

___Raw data from counters showing alpha and beta counts
obtained and count durations for reliability checksource

___ Efficiency obrained for checksource

____Background counts obtained and count duration for cach detector

C.  ____Lazboratory Blanks Data Package
1D of cach detector used
__ __Analystimuals
___Date laboratory blanks were analyzed
_____ID of samples analyzed with the laboratory blanks
___Type of method blank used, MDA of method
____Volume of aliquot for laboratory blanks

D. ___ Replicate Sample Data Package

___ID of each detecior used

_Analystimuals

___Date sample and rephicates were analyzed
Sample IDs, values obtained for sample and rephicates
Count duration of sample and replicates
Volume of aliquot for sample and replicates
Calculated uncertainties and MDAs
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F.

E.
1D of each detector used
Analyst inuuls

ID of LCS; ID of spixe concentraic used to prepare LCS,

Sample 1D
Volume of sample to deliver solids on the planchet
Raw data supporting cfficiency factor and efficiency factor used

LCSs Data Package

Date L.CSs were analyzed

and expected value with uncertainty

Values obtained for LCSs with uncentainty and MDA
ID of samples analyzed with the LCSs

MDA

Background measurements including: counts and

count durations of samples and backgrounds taken during
the saume weekly time penod

Date of analysis
Background CPM
MDA calculated for both gross alpha and gross beta

analysis of the sample

Size of Aliquot in Gross o & 3 Determination Data Package

Sample Data Package

Copy of Chain of Custody

_____Printed report of results for sample, reruns

___Raw data from counter, copies of notebook pages
____Manual/Computer calculations

____Sample ID, Detector ID, obtained sample and background

counts and count durations observed, aliquot of sample,
weight of solids counted, detector efficiency, acuvities,
uncertaintics, and MDAs
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Radiochemical Data Completeness
. Y ‘ .
Checklist ““*Racium Analysis by Radon
Emanation of Water

A. __ Case Narrative

Batch Number

Abnormalities, reanalyses, or SOP deviauons explained
Matrix problems explained

Instrument problems explained

Improper collection, storage, preservation, container explained
Hold umes or RDLs met, expiained 1f not met

B. ____Imdal and Contnuing Calibrauon Data Package

___ID of each detector

_____Calibrauon dates for each detector

______Idenufication, certufication dates, expiration date and DPM values
of the standard reference material used 1o prepare high and
low disk standards

____DPM values of the high and low disk standards

____Raw dama from counters showing counts obteined and count duration
for high and low disk standards

____Midpoint voliage of the plateau curve for the photomultiplier
tube

__Staustical analysis of the weekly checksources

_____Background counts obtained for each Lucas cell
with count durations

C. ___ Laboratory Blanks Data Package

1D of each cellinstrument combination used
Analvst initals

Date laboratory blanks were analyzed

ID of samples analyzed with the laboratory blanks
____Tvpe of method blank used, MDA of method
_____Volume of aliquot for laboratory blanks

L

D. ___ Replicate Sample Data Package

ID of each cell/instrument combination used
Analyst initials

Date sample and replicates were analyzed
Values obtained for sample and replicates
Count durations of samples and replicates
Volume of aliquot for sample and replicates
Calculated uncertainues and MDAs

il

IR
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k. __ LCSs Daw Package
1D of each cell/instrument combination used
_Analystiniuals
__Date LCSs were analyzed
—__IDof LCS, ID of spike cohcentrate used to prepare LCS,

and expected value with uncenainty

___Values obtained for LCSs with uncertainty and MDA
1D of samples analyzed with the 1L.CSs

F.  ___ Cell Constants Data Package
____ID of each cell/instrument combination used
____Concentration in PCV/L of solutions used in "stand:ird bubblers'
____Time mterval between midal and final deemanations
__ Counts obtained and count durations of standard for each

cell/instrument combinaton

. Efficiency obtained for each cell/instrument combination
___Results of statistical evaluation of cell/instrument efficiencies

G. ___ Sample Datwa Package

Copy of Chain of Custody (COC)

—__Printed report of results obtained for samples, lab control
samples, replicates, reruns, and laboratory blanks

_ Computer calculations sheet including:
Sample 1D, cell/instrument combination identification,
counts obtained for sample, counts obtained for background,
count durauons, sample aliquots used, cell constant values,
time intervals between initial and final deemanations, tume
intervals between final deemanation and counting, calculated sample
activity, uncertainty, and MDA

H. ____MDAs Dawa Package
_____ID of each cell/instrument combination used
Background counts obtained
Sample count duration
Background count duration
Date of analysis
_Calculated MDA
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Rudiochemical Data Completeness
Checklist for Radiometric Strontium, Cesium,

228 - ~ . ~
and Radium Analyses by Gas Proportional Counters

A. __ Casc Nammauve

____Batch Number
Abnormalities, reanalyses, or SOP deviations explained
Matrix problems explained
Instrument problems explained
Improper collection, storage, preservanon, container explained
Hold 1imes or RDLs met, explained if not met

|

2 |

—t
=
ot
—

B. __ Initial and Continuing Calibration Data Package
____ Detecror 1D
____Date and ume calibrated, calibration check, analyst initials
_____Radionuclide standard name, NIST certification and expiration
dates, and DPM value
_____Aliquots of standards used
___Raw daw from counters showing beta counts obtuined
and count durations for each weight of salt
Weights of salts
Efficiencies
Best-fit curve coefficients
Carrier weights added to planchets
Reliability checksource name, NIST certificaton,
expiradon and DPM activity
_____Raw data from counters showing beta counts obtained
and count durations for reliability checksource
____Efficiency obtained for checksource
__Background counts obtained and count duration for each detector

il

C. ___ Laboratory Blanks Data Package

____ID of each detector used

_____Analystimuals
Date laboratory blanks were analvzed
____ID of samples analyzed with the laboratory blanks
__ Type of method blank used, MDA of method
___Volume of aliquot for laboratory blanks

|

D. ___ Replicate Sample Data Package

_____ID of each detector used

____Analystiniuals

____Date sample and replicates were analyzed
Sample 1Ds, values obtained for sample and replicates
Count durauon of sample and replicates
Volume of aliquot for sample and replicates
Calculated uncentainties and MDASs
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E.  __ LCSsData Package

1D of each detector used

Analyst initials

Date LCSs were analyzed

ID of LCS, ID of spike concentrate used o prepare LCS,
and expected value with uncertainty

__Values obtained for LCSs with uncertainty and MDA

1D of samples analyzed with the 1LCSs

F.  ____Chemical Recovery
___Volume of aliquot used
__Amount of carrier added to the sample
—Weight of sample precipitate
__Results of Atomic Absorption analysis if the amount
of stable strontium exceeded a few milhigrums
____Fractional chemical recovery of the beta nuclide of interest

G. ____Efficiency Factors Data Package
_ Name of beta nuchde of mnterest
Ceruficanion date and DPM value of the standard

Volume of aliquot for standards
Net CPMs obtained for standards
Count date
Efficiency derived from latest self-absorption curve

for the beta nuclide of interest
___Best-fit curve coefficients

L

H. ___Sample Data Package
____Copy of Chain of Custody
___Pnnted report of results for sample, reruns
___Raw data from counter, copies of notebook pages
_____Manual/Computer calculatons
Sample 1D, detector ID, sample and background counts obtained
and count durations, aliquot of samples,
welghts of solids counted, detector efficiency, acuvities,
uncertainties, and MDAs

I. ____MDA
__Background measurements including: counts and
count durations of samples and backgrounds taken during
the same weekly ume period
___Date of analysis
____Background CPM
MDA calculated for 1o1al Radiostrontium, Cesium, or 22¥Radium

analysis of the sample
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EXHIBIT II1

CHAIN-OF-CUSTODY AND DOCUMENT CONTROL

GRRASP/RASP 70 May 23, 1991



SPECIFICATIONS FOR CHAIN-OF-CUSTODY, DOCUMENT CONTROL
PROCEDURES, AND WRITTEN STANDARD OPERATING PROCEDURES

1.0 SAMPLE CHAIN-QF-CUSTODY

A sample is phyvsical evidence collected from a facility or from the environment. An
essential part of the hazardous waste investigation effort is that the evidence gathered be
controlled. To accomplish this, the following sample identification, chain-of-custody,
sample receiving, and sample tracking procedures have been established.

1.1 Sample Idenufication

The contractor shall have a specified method for maintaining identification of samplzs
throughout the laboratory.

Each sample and samiple preparation container shall be labeled with the field assigned
sample number or a unique laboratory identifier. If a unique laboratory identifier is
used, it shall be cross-referenced to the field number.

1.2 Chain-of-Custody Procedures

The contractor shall have procedures ensuring that sample custody 1s maintained and
documented. A sample is under custody if:

e Itisin your possession, Or

e Itisin your view after being in your possession, or

« Irwas in your possession and you locked it up, or

»  Ttisin a designated secure area. (Secure areas shall be accessible only 1o
authorized personnel.)

1.3 Sample Receiving Procedures

1.3.1  The contractor shall designate a sample custodian responsible for receiving
all samples.

y—
%
o

The contractor shall designate a represcntative to receive samples in the
event that the sample custodian is not available.

1.3.3  The condition of the shipping containers and sample bottles shall be
inspected upon receipt by the sample custodian or his/her representative.

1.3.4  The condition of the custody seals (intact/not intact) shall be inspected upon
receipt by the sample custodian or his/her representative.
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1.3.6

1.3.8

The sample custodian or his/her representative shall check for the presence
or absence of the foilowing documents accompanying the sample shipment:

. Airbills

. Custody scals

. Custody records
. Sample tags

The sample custodian or his/her representative shall sign and date all forms
(e.g., custody records and airbills) accompanying the samples at the time of
sample receipt.

The sample custodian or his/her representative shall record and cross-
reference sample tag identification numbers to the sample label numbers (if
not already recorded on the chain-of-custody record(s)).

The contractor shall contact the EMAD Radioanalyiical Program Chemist or
designee to resolve discrepancies and problems such as absent documents,
coaflicting informaton, broken custody scals, and unsatisfactory sample
condition (e.g., leaking sample botile).

The following information shall be documented by the sample custodian or
his/her representative as samples are received and inspected:

. Condition of the shipping container

. Presence or absence and condition of custody seals on shipping
and/or sample containers

. Condition of the sample bottles

. Presence or absence of airbills

. Presence or absence of custody records

. Presence or absence of samiple tags

. Sample tag identification numbers cross-referenced to the sample label
numbers 1if not recorded on the chain-of-cusiody record(s)

. Verification of agreement or non-agreement of information on
shipping documents

. Problems or discrepancies and their resolution

1.4 Sample Tracking Procedures

The contractor shall maintain records documenting all phases of sample handling
from receipt to final analysis. The records shall include documentation of the
movement of samples and prepared samples into and out of designated laboratory
storage areas.

GRRASP/RASP

72 My 20, 1991



i B

2.0 DOCUMENT CONTROL PROCEDURES

Controlled documents used by contract laboratories shall include, but not be hited 1,
loghooks, chain-of-custody records, sample work sheets, bench sheets, and other
documents relating to the sample or sample analyses. The following document control
procedures have been estabhished o assure that all Liboratory records are assembled and

stored.

2.1 Preprinted Laboratory Forms and Logbooks

2.1.1

1o
to

2
[

o
—
)
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All documents produced by the subcontractor which are directly related 1o
the preparation and analysis of RIFP EM Depariment samples shall become
the propenty of EG&G. All observauons and results recorded by the
laboratory but not on preprinted laboratory forms shall be entered into
pernmunent liboratory logbooks. When all daw rom a sample bach is
compiled, all original laboratory forms and copies of all sample-related
loghook entrics shall be included 1in the documentation package.

The contractor shall idenuty the activity recorded on all laboratory
documents which are directly related 1o the preparation and analysis of RFP.
EM Department samples. ‘

Pre-printed laboratory forms shall contain the name of the laboratory and be
dated and signed by the person responsible for performing the activity at the
time an activity 1s performed.

Logbook entries shall be dated and signed by the person responsible for
performing the activity at the time an acuvity 1s performed.

Logbook entries shall be i chronological order. Lntrics in logbooks, with
the exception of instrument run logs and extractuion logs, shall include only
one sample batch per page.

Instrument run logs shall be maintained so as 1o enable a reconstrucuon of
the analysis and/or countng sequence of individual instrumenis.

The laboratory shall use only laboratory or field assigned sample
identification numbers in the logs for sample identificaton.

Corrections 1o supporting documents and raw data shall be made by
drawing a single hine through the error and entering the correct information.
Corrections and additions 10 supporiing documents and raw data shall be
dated and mitialed. No information shall be oblierated or rendered
unreadable.

All notations shall be recorded 1 ink.

Unused portions of documents shall be "z'd” out.

-~
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Consistencey of Documentation

The contractor shall assign a document control ofticer reponsible for the organizaton
and assembly of sample files.

Before releasing analviical resuits, the document control officer shall assemble and
cross-check the information on sample rags, custody records. lab beneh sheet
personal and instrument logs, and other relevant data to ensure that ata pertaining 1o
each pariicular sample or case is consistent throughout the case file.

Document Numbering and Inventory Procedure

In order to provide document accountability of the completed analysis records, cach
item in a case shall be inventoried and assigned a senalized number and sample
delivery group identifier.

Sample Delivery Group number - Serialized number (for example: 232-0001)

The number of pages of cach item shall be accounied forif cach page 1s not
individually numbered. All documents relevant 1o cach case. including loghook
pages, bench sheets, spectra, counting logs, self-absorption curves, channel-by-
channel printouts, stausucal formulas and analyses, custody records, ete., shall be
inventoried. The document control officer shall be responsible for ensuring that all
documents generated are placed in the file for inventory and are available for
inspection. The document control officer shall place the sample tags in plastic bags in
the file.

4
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3.0 SPECIFICATIONS FOR WRITTEN STANDARD OPERATING PROCEDURES

The subcontractor shall have written SOPs for receipt of sumples, maintenznce of custody,
sample 1dentification, sample storage, tracking the analysis of samy.es, and assembly of
completed data.

An SOP is defined as a written narrative stepwise decription of laboratory operating
procedures including examples of laboratory documents. The SOPs should accurately
describe the actual procedures used in the laboratory, and copies of the writien SOPs shall
be available to the appropriate laboratory persennel. The subconwmactor’s SOPs shall
provide mechanisms and documentation to meet each of the following specifications.

3.1

3.2

GRRASP/RASP

The subcontractor shall have written SOPs describing the sample custodian's duties
and responsibilities.

The subcontractor shail have written SOPs for receiving and Jogging in of the
samples. The procedures shall include but not be limited 10 documenting the
following information:

3.2.1  Presence or absence of chain-of-custody forms

3.2.2 Prescnce or absence of airbills

3.2.3  Presence or absence of custody seals on shipping and/or sample containers
and their condition

3.2.4  Presence or absence of sample tags

3.2.5 Sample tag ID numbers if not rccordcd on the chain-of-custody record(s) or
packing lm(s)

3.2.6  Condinon of the shipping container

3.2.7  Condidon of the sample botdes

3.2.8  Venfication of agreement or non-agreement of information on receiving
documents

3.2.9  Resoluton of problems or discrepancies

| 894

3.2.10 The definiuon of any terms used to describe sample condition upon receipt

The subcontractor shall have wnitien SOPs for maintaining idenufication of samples
throughout the laboratory.

f the subcontractor assigns unique laboratory identifiers, written SOPs shall include
a description of the method used to assign the unique laboratory identifier and cross-
reference 1o the field assigned sample number.

If the subcontractor uses prefixes or suffixes in addition to sample identification
numbers, the writien SOPs shall include their definitions.
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The subcontractor shall have written SOPs describing all storage areas for RFP
samples in the laboratory. The SOPs shall include a list of authonzed personnel who
have access or Keys to secure storage areas.

The subcontractor shall have written SOPs describing the method by which the
laboratory maintains samples under custody.

The subcontractor shall have wnitien SOPs describing the method by which the
laboratory maintains the sccurity of laboratory areas.

The subcontractor shall have written SOPs for tracking the work performed on any
particular sample. The tracking SOP shall include:

+ A description of the documents uscd to record sample receipt, sample siorage,
sample transfers, sample preparations, and sample analyses.

* A dcscription of the documents used 1o record calibration and QA/QC laboratory
work.

«  Examples of document formats and laboratory documents used in the simplc
receipt, sample storage, sample transfer, and sample analyses.

« A namatve step-wise description of how documents are used to track samples.

The subcontractor shall have written SOPs for organization and assembly of all
documents relating to each sample delivery group. Documents shall be filed on a
SDG specific basis. The procedures shall ensure that all documents including
logbook pages, sample wracking records, self-absorption curves, spectra, computer
printouts, raw data summaries, correspondence, and any other writien éocuments
having reference 1o the SDG are compiled in one locauon. The written SOPs shall
include:

+ A description of the numbering and inventory method, and an example of the
document inventory form.

- A descrption of the method used by the laboratory to vernify consistency and
completeness of the case file.
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Manual No: ,000-SPEC
Specification No: EXAU—SPECOl Rev 2
Page No: 2 of 17

Eifective Date: 5/3/21

1.0 PURPOSE

This specification describes the responsibilities and activities
for providing the electronic deliverable lab data fron
environmental samples collected at the EG&G Rocky Flats Plant (RFP)
site as specified in the scope of work for all contract labs. This
data shall be electronically transferred into the Rocky Flats
Environmental Database (RFEDS).

2.0 SCOPE

This specification applies to electronic deliverables of analytical
data provided by contract labs under the irection of the
Environmental Monitoring and Assessment Division (EMAD).

3.0 TERMS/DEFINITIONS

3.1 RFEDS The Rocky Flats
Environmental Database.

3.2 Standard RFEDS Format The format defined in this
specification to be used
fer all RFEDS electronic
deliverables.

[99]
(&)

EMAD Environmental Mcnitoring

- d

and Assessment Division.

3.4 ELECTRONIC DELIVERAXBLE A PC-DOS (Perscnal Comp-
vter-Disk ODe*“*lng
System) diskette
containing ASCITI
(Ams=rican National
tandard Code for Infor-
mation Interchange) text
files of analytical data
in the RTFEDS format.

3.5 CAS Number A unique number assicgned to
a chemical conpound by the
Chemical Abstract Service
of the American Chemical
Soclety.
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3.6 RFEDS SPECIFIC CAS Number A urigue number used in
RYEDS for specific chemical
compounds where there is no
formal Cas number.

3.7 Test Group Code RFEDS code for the
method used to analvze a
group of samples.

4.0 RESPONSIBILITIE
4.1 The EMAD Analysis and Mocdeling Group (AMG) is responsible
for providing the labs with the RFEDS data format. It is
also xresponsible for quallity checking all received
electronic deliverables and ensuring compliance with
this specification.
4.2 The contract labs are responsible for providing

electronic deliverables cf all analytical data from

environmental samples collected under the supervision of
EMAD on the RFP site. Contract labs are also responsible
for conducting and documenting verification of data and
performing regular date backups. The contract labs shall
2lsc provide copies of the Chain of Custcdy (COC) and
sample receipt verificaticn forms on a weekly basis.

4.3 The EMAD/AMG Analytical Program Chemlsts are responsible

for ensuring that the analytical lebs receiving samples
are providing electronic deliverables for all results and
that any new labs granted contracts are provided with
this specification. The Analytical Program Chemists are
responsible for ensuring that the reguirement to use this
specification 1is incorporated into each 1laboratory
contract statement of work (SOW). The Znalytical Program
Chenists shall check for data verification procedures
during their audits and shall include a statement of data
verification procedures in the Audit Report. This shall
include data entry cquality control and a standard backup
procedure.
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5.0 PROCEDURE
5.1 Introduction

The overall goal of this activity is to receive good
guality, electronic data for direct input into RFEDS.

For questions ebou% the electronic deliverable contact
Annette Primrose at (303) $66-7041 or Steve Singer at
(303) 966-5748. For any guestions dealing with contract
specifications or items of a chemical nature, contact
Karen Schoendaller at (303) $66-5912 or Dr. John Dick at

© {393) 966-5550.

Electronic Deliverable

The data shall be provided as an ASCII text file on a PC-
DOS disk using the standard RFEDS format. The lab batch
identification number (ID) shall be used as the file
name. Two copies of each file shall be provided on
separate diskettes to Annette Primrose or Steve Singer of
the EMAD Analysis and Modeling Group. The diskettes will
be clearly labelled with the lab name and the name of the
files. The mailing address 1is:

Annette Primrcse/Steve Singer
EG&G Rocky Frlats, Inc.

Rocky Flats Plant/EMAD/AMG
Bldg. T130B

P.O. Box 464

Golden, Colorado 80402-0464

RFEDS Fcrmat

The RFEDS format consists of a file containing a header
record, a variable number of analytical records and a
trailer record. Fach record shall be 226 characters long
and shall be terminated by a carriage return. The file
name shall be derived from the lab batch number. Filelds
shall be delimited by spaces, not tabs. Data within
fields shall be left justified. A conmplete description
and example of the RFEDS format with field names and
field lengths is included in Appendix A.

5.3.1 The header reccrd shall consist of the lab project
r +he file creation date, and the number of
in the file including the header and
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5.3.2 Each Analvtical record represents one analytical

result for a given

sample and contains the fields

as described in Appendix A. All data shall be left
justified within each field, one value per field
and fields containing no data shall contain blanks.
Each record shall contain the following fields:

FIELD NAME

Sample Number

Sanple Matrix

Lab Batch Number

Lab ID

Lab Blank Sample Number

Lab Test Panel Code

Result Identifier

CAS Numbers

DESCRIPTION

EG&G sample number. The labs
shall not alter the EG&G sample
number without prior permissicn
from EMAD/AMG.

Matrix type of the sample.
Appendix C lists the allowable
matrix types. ' ~

The number used by the lab
to identify a group of

samples that were analyzed
together.

There is an RFEDS identification
ccde for each contract lab. If
2 lab has not received one,
contact EMAD/AMG.

The lab szmple number of the
lab blank analyzed with a
sample group.

The analytical results code
based on the analysis type.
These are given in Appendix D.

RFEDS codes that differentiate
between actual analytical
results and duplicates or
spikes. Listed in Appendix E.

The formal CAS number assigned
o an analyte by the Chemical
abstract Service. If a formal
CaS number is not avallable,
use the appropriate  RFEDS
specific CAS number listed in
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Appendix B. If a CAS number
cannot be found, contact

Result

Result Qualifier

2 Sicma Error

Unit of Measure

Parameter Nane

Annette Primrose, (303) 966-
7041 or Steve Singer, (303)
966-5748. Do not use
abbreviations.

The analytical result for a
chemical compound. Use numbers,

not <characters. Use minus
signs in front of negative
results, and do not use
scientific notation. If the
result is undetected at the
detection limit, put the
detection limit in this field
and a “yu¢ in the Result

Qualifier field.

For Rads, use the actual
measured activity even if it is
below the detection limit.

A code for identifying the
reliability of +the result.
These are listed in Appendix F.

Errcor data is provided for
Radionuclide analyses only.

The unit of measure for the

result. This shall match the
unit of measure used for the
contract required detection
limit since the CRDL unit of
measure is not provided.
Appendix G lists the allowable
abbreviations. '

The unit of measure for blanks
and lab control samples shall
match the unit of measure used
for the sample.

Name of the compound analy:zed.
Industry standard abbreviations
are acceptable.
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Contract Required Use the detection limit
Detection Limit specified for the analysis type

as required in the contract.
For diluted samples, use a
detection limit corrected for
the dilution factor.

For soils, use a detection
l1imit corrected for percent
moisture. For soils that have
been diluted, correct for both
the dilution factor and percent
moisture.

For Rads only, use the actual
Minimum Detected Activity of
the sample instead of the
detection limit.

Chain of Custody and Sample Receipt Verification Forms

A copy of all coC forms and all sample receipt
verification forms shall be provided every Friday for the
samples received that week by a contract lab. The copies
shall be sent Federal Express or faxed to:

Annette Primrose/Steve Singer
EG&CG Rocky Flats, Inc.

Rocky Flats Plant

EMAD/AMG

Bldg. T130B

P.O. Box 464

Golden, Colorado 80402-0464

Fax number: {303) 966-6070
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Header Record

The first record of each file shall have the Project Number, the
file date and the number of records in the file including the

heacder aznd trailer records. The format 1is:
Field
Position Length Field
1 - 20 20 Lab project number or code
21 - 28 8 File Date (MM/DD/YY)
29 - 33 5 Number of records in file

Aralytical Records

There shall be one record for each result. 211 data shall be left
justified within the fields and fields with no data must contain
blanks. ©Do not use abbreviations for the CAS number. The format
is as follows:

Field
Position Length Field
i - 20 20 EG&CG sample number

21 - 28 8 Sample collection date (MM/DD/YY)
29 - 33 5 Sample collection time (HH:MM)

33 - 48 15 Lab generated batch number

49 -~ 56 8 Sample matrix (Appendix C)

57 - 76 20 Lab generated sample number

77 - 81 5 Lab ID - Provided by EG&G

g2 - g2 8 Sample preparation date (MM/DD/YY)
g0 - g7 8 Analvsis date (MM/DD/YY)

S8 - 102 5 Analvsis time (HE:MM)

103 - 122 20 Lab blank sanple number

123 ~ 132 10 Lab test panel code (Appendix D)
133 - 135 3 Result identifier (Appendix E)

136 - 146 11 CAS number (Appendlx B)

147 - 156 10 Result, detection limit if not detected
157 - 161 5 Qualifier (2ppendix F)

162 - 171 10 2 sigma error - Rad data only

172 - 179 8 Unit of measure (Zppendix G)

180 - 186 7 Retention time-Tentative id compounds only
187 - 216 30 Parameter name

217 - 226 10 Contract Required Detection Limit

Trailer Record

The last record of the file shall consist of three left justified
dollar signs.

Field
Position Length Field

1 - 3 3 $S%
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ENALYTE NAME

ACIDITY

ACIDITY, AS CacCoO3

ADIPATES
ALKALINITY (as CaC03)
ALKYL METHYL ISOQUINOLINIUM CHLORIDE
ARSENATES
ARSENITES

BACTERIA, TOTAL

BET2 PARTICLE AND PHOTON RRDICACTIVITY
BICARBONATE AS CACO3

BIOCHEMICAL OXYGEN DEMAND (BOD)
BIOCHEMICAL OXYGEN DEMAND (BODS)
CARBON, TOTAL INORGANIC (TIC)
CARBON, TOTalL VOLATILE ORGANIC
CARBONATE

CBODS

CEEMICZL BIOLOGICAL OXYGEN DEMAND (5-DAY)
CHEMICAL OXYGEN DEMAND (COD)
CHIORINATED BENZENES, N.O.S
CELORINATED ETHANE, N.O.S.
CHELORINATED FLUOROCARBONS, N.GC.S.
CELORINATED NAPHTHALENE, N.O.S.
CELORINATED PHENOL, N.O.S.
CELORINZ, FREE AVAILABLE
CHLORINE, FREE RESIDUAL

CELORINE, TOTAL RLSIDD“b
CHLOROALKYLETHERS, N.O

COKZ OVEN EMISSTONS

COLITORM, TOTA

CCLOR

CORROSIVITY

CYANIDE, AMENABLE

CYANIDE, FREE

CYANIDES (SOLUBLE SALTS AND COMPLEXES), N.O.S.

DISSCLVED OXYGEN
ENDRIN METABOLITES

THYLENEBISDITHIOCARBAMIC ACID, SALTS AND ESTERS

FECAL COLIFORM
FLUORIDE, SOLUBLE
FOAMING AGENTS

GIARDIA LAMBLIA

GLYCOL ETHER

GROSS ALPHA - DISSOLVED
GRCSS ALPHA - SUSPENDED
GROSS BET2 - DISSOLVED
GROSS EBETZ - SUSPENDED
GROSS GAMMA
EALOMETHANE, N.O.S.

RFEDS SPECIFIC
CAS NUMBER

10-70-8
10~70~

10-52- 6
10-06-3
10-56-0
10-42-4
10-43-5
11-05-2
10~-55-9
10-13-9
10-26-4
10-26-4
10-76-4
10-25-3
10-14-0
11-03-0
11-03-0
10-27-5
10-16-2
10-17-3
10-18-4
10-18-5
16-20-8
11-00-7
11-01-8
11-04-1
10-21-9
10-63-9
10-46-8
10-83-3
10-37-7
10-87-7
10-71-9
10~-83-5
10-8&-8
10-95-7
10-96-8
10-06-0
10-72-0
10-84-4
10-48-0
10-61-7
10-7%-7
10-78-6
10-81-1
10-80-0
10-82-2
10-22-0
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£ffeccive Date 5/3/91
RYFEDS SPLCIFIC
ANALYTE NAME CAS NUMBZIR

HARDNESS, TOTAL

HARDNESS (as CaC03)
HEXACHLORODIBENZOFURANS
EEXACHLORODIBENZO-p-DIOXINS
IGNITABILITY

LEGIONELLA

meta and para XYLENES
NICOTINE SALTS
NITR*TE/NITRITE (as N)

NTA

NVSS
N-ALKYL-N~-{(2-CYANOETHYL) -1, 3-DIAMINOPROPANE
ODCR

OIL AND GREASE

OIL AND GREASE BY IR
ORGANORHODIUM COMPLEX
ORTHOPHOSPHATE

PAH'S
PENTACHLCRODIBENZOFURANS
PENTACHLORODIBENZO-p-DICXINS
PETROLEUM HYDROCARBONS, TOTAL RECOVERABLE
pH

PHENOLS, TOTAL

PHTHEALIC ACID ESTERS, NOS
PLUTONIUM-238/240

PNA'S

POLYCYCLIC ORGANIC MATTER (INC. COKE OVEN EMISSIONS)
POLYNUCLEZR AROMATIC HYDROCARBONS
PU-229/240

RAEDIONUCLIDES

RADIUM-226/2238

REACTIVITY

RESIDUE, FILTERABLE

RESIDUE, NONFILTERABLE
RESIDUE, SETTLEARBLE

RESIDUE, TOTAL

RESIDUE, VOLATILE

RETORT

SACCHRRIN SALT

SALINITY (FROM CHLORIDE)
SALINITY (FROM SODIUM)
SETTLEABLE SOLIDS

SILICa, DISSOLVED

SOLIDS, NONVOLATILE SUSPENDED
SOLIDS, TOTAL

SOLIDS, TOTRL SETTLEABLE
SOLIDS, TOTAL VCOLATILE
SPECIFIC CONDUCTIVITY
STRONTIUM-8S/S0
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STANDARD PLATE COUNT
STRYCENINE SALTS

SURFACTINTS (MBAS)

SUSPENDED SOLIDS, NONVOLATILE
TEMPERATURE
TETRACELORODIBENZOFURANS
TETRACELORODIBENZO-p-DIOXINS-
TOTAL EACTERIA

TOTAL DISSOLVED SOLIDS (TDS)
TOTAL HXRDNESS

TOTAL RJELDAEL NITROGEN

TOTAL ORGANIC CARBON (TOC)
TOTAL ORGANIC HALIDES

TOT2L ORGANIC HALLOGEN

TOTAL ORGANIC NITROGEN

TOTAZL SOLIDS

TOT2I SUSPENDED SOIIDS (TSS)
TOTAL SUSPENDED SOLIDS (TSS)
TOTAL VOLATILE ORGANIC CARBON
TOTAL VOLATILE SOLIDS (TVS)
TRIHATLOMETHANES (THM)
TURBIDITY, NTU

URENIUM, TOTAL
URBNIUM-233,-234

URANIUM-233,-238,-22¢

URBNIUM 233/236

VIRUSE S

% MOISTURE

% SOLIDS

1,2,3,4,7,8-BEXACHELORODIEENZO-D~-DIOXIN

1- (ALKYLAMINO) -3~AMINOPROPANE ACETATE SHAUGHNESSY
1-{ALKYL .N:NO)—B—AMTNO“DOPRN“ DIACETATE SHAUGHNESSY
1- (ALKYLAMINO) ~3-AMINOPROPANE MONOACETATE

2,4-D, SALTS AND ESTERS
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WATER

SED

SLUDGE

FILTER

CHAR

FILTSOX

N

211 water-based samples.
All sediment based samples including soil samples.

Chemiczl sludge, mixtures of which are neither solid
or particularly ligquid.

Specifically applies to samples composed of the air

£ilte

u »

Material collected from charcoal filters.

Cloth ccvers for the charcoal filters.
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rifective Date Z/3/91

VOCCLPTCL
SVOCLPTCL
PSTCLPTCL
TRIPES61S
CLHERB615
OCLPESTE08
SELCOM6E25
SELCOM525
SELC0O502.2
PSTPCB508
SELCOMS05
PAHCOM610
STLNA607
DIOX513
DMETCLPTAL
SMETCLPTCL
PDMETCLPTAL
DMETNOCLP
SMETNOCLP
PDMETNOCLP
WQPL

DRADS

TRADS

LAB TEST PANEL CODES
CLP Target Compound List Volatile Organics
CLP Target Compound List Semivolatile Organics
CLP Target Compound List Pesticides/PCBs
Triazine Pesticides - EPA method 619
Chlorinated Herbicides - EPA method 615
Organochlorine Pesticides/PCBs EPA method 608
Selected Compounds EPX nethod 625
Selected Compounds EPA method 525
Selected Compounds EPA method 502.2
Pesticides/PCBs EPA method 508
Selected Compounds EPA method 505
PAH Compounds EPA method 610
Selected Nitroso>-imines EPA method 607
Dioxins EPA method 613
CLP target analvte list Metals-Dissolved

CLP target analyte list Metals-Total

CLP target analyte list Metals-Potentially Dissolved

Non-CLP target analyte list Metals-Dissolved
Non-CLP target analyte list Metals-Total

Non-CLP target Metals-Potentially Dissolved

Water Quality parameter list

Dissolved Radionuclides

Total Radionuclides
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RESULT IDENTIFIER

BLK Blanks including Rad blanks
BS Method Blank spike.

BSD Blank spike duplicate.

DUP Duplicate sample.

MS Matrix spike.

MSD Matrix spike duplicate.

MB Matrix Blank

SPK Spikes including Rad spikes
TIC Tentatively identified compounds.
TRG Regular target compound.

RB Reagent Blank

REX Re-~extraction

SUR Surrogate sample.
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RESULT QUALIFIER

A compound was analyzed but not detected.

Indicates an estimated value for a tentatively identified
compound or analwvte that meets the identification
criteria but had & result less than the specified
detection limit.

Compound was found in the blank and in the sample.

Compound was found in the TCLP extraction blank and in
the sample.

Concentraticn exceed calibration range of the instrument.
Indicates interference.

Surrogate/matrix spike recoveries were not obtained
because the extract had to be diluted for analysis.

Indicates a secondary dilution.
Dilution factor.

Result is by calculation.



pCi/L
pCi/g
pCi/kg
mg/L
ug/L
mg/g
ug/g
mg/Kg

ug/Kg

UNITS OF MEASURE

Picocuries
Picocuries
Picocuries
Milligrams
Micrograms
Milligrams
Micrograms
Milligrams

Micrograms

gram
kilocram

kilogram



